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ABSTRACT 

This project introduced microcomputers to small-scale 
construction trades programs through selected California community ' 
colleges. The computers were used for applications and computer-aided 
instruction in construction management and carpentry classes within 
the departments of vocational education. The project aimed to (1) 
define the uses for microcomputers in construction management and 
trades; (2) develop, prototype applications and computer-aided 
instruction (CAI) software for use in the community college 
curricula; (3) develop training procedures for teachers and students; 
(4) evaluate the use of microcomputers; (5) refine and make available 
the applications and CAI software for other community colleges; and 
(6) involve the private sector in the problem analysis and project 
tasks. The project began with a survey mailed to the 42 California 
community colleges; of these only 9 responded, and ^t>nly 2 were 
interested in participating in the study. The project, however, took 
place in three settings: a Merritt College introductory tools and 
techniques class; a Laney College wood technology cla? s, and two 
two-week modules at the Santa Clara Carpenters Union Apprenticeship 
Training Center. Merritt College and the Santa Clara Apprenticeship 
Center both received remedial mathematics tutorial programs, while 
Laney College acquired a computer-aided design (CAD) program. The 
results of the project did not prove that the microcomputer was an 
effective mathematics tutor, and the CAD program was generally beyond 
the average students' capabilities. The computers, did, however, 
provide an acceptable classroom diversion and socialization factor. 
Recommendations were made for provision of training in microcomputers 
for teachei'S and sharing microcomputer software resources among 
community colleges. (KC) 
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EXBCOTIVE SUMMARY 

Introdiction 

Itiis project introduced the microcomputer to the small-scale construc- 
tion trades through selected California Community Collegea Ihe introduc- 
tion of computers was in construction management and carpentry classes 
within the departments of vocational education. 'Rie uses of the microcom- 
puter were applications and computer-aided instructioa 

The organizational objectives for this project were: 

o Define the uses for niicLocomputers in construction management and 
trades. 

o Develop prototype applications and computer aided instruction 
(CAI) software to be tested and used in the community college 
curricula. 

o Develop training procedures for teachers and students; select 
demonstration centers and train those teachers selected. 

o Evaluate the use of the microcomputers using the quasi- 
experimental control group methodology. 

o Refine and make available the applications and CAI software and 
documentation for other community colleges. 

o Involve the private sector in. the problem analysis and project 
tasks. 

The major expected contributions are the students' familiarization 
with the strengths and weaknesses of the microcomputer as a tool, and the 
methodology and evaluation information to be disseminated to the other 
Community Colleges for use in their curriculum development. 

Project Description 

The project began with a survey mailed to the 42 California community 
colleges with relevant vocational education programs. Of these, nine 
responded. None indicated that they use microcomputers in the classrocan, 
and only two indicated interest in participating in this study. 

Almost four months were ^nt in the pursuit of hardware and software 
loans or donations to use in the demonstration classrooms. Eventually, 
three microcomputers were acquired: an Epson QX-10, a Commodore 64, and a 
Leo (an IBM PC canpatible microcomputer). 

The demonstration took place in three settings: a Merritt College 
introductory tools and techniques spring semester class, a Laney College 
wood technology summer session class, and two two-week modules at the Santa 
Clara Carpenters Union Apprenticeship staining Center. 
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The Merritt and Santa Clara i^renticeshi'p Center instructois both set 
remedial, ni'athematics tutoring as their highest priority for the microccmpu- 
tec. A construction math tutorial program was written for the Epson for 
Merritt, and the Fundamental of Mathematics software was donated for tiie 
Commodore for Santa Clara, The Laney instructor requested computer-aided 
design (CAD) as his priority use, A CAD program called CADDRAFT was ac- 
quired for tlie Leo, 

OutooDes 

Ihe instructors and administrators involved in the project all agreed 
that microcomputers are becoming pervasive in the trade apd the students* 
education must include at least an introduction to the use of these micro- 
computers, Itiey also agreed that, for tutorial purposes, the microcomputer 
can be an effective tool in freeing the teacher of some redundant tasks. 

•flie more sophisticated aK>lications, including job costing, framing 
calculation, and CAD software, was generally beyori the average students* 
capabilities in the classes in this demonstration. 

The test-control group evaluation at Merritt did not, however, prove 
that the microcomputer was an effective tutor in helping the students learn 
math. The project did provide some unexpected results in that the machine 
allowed fot an effective and acceptable classroom diversion when needed, a 
perceived obstacle easily overcome for the insecure student, and other less 
describable socialization factors. 

Reoaanendations 

The current needs to maximize the utility of microcomputers in voca- 
tional education are; 

o to provide a minimum level of training to instructors to allow 
them to understand the potential uses for these machines in tlie 
classroon; 

o to create a mechanism through which resources for training and 
classroom use of hardware and software can be maximized; and, 

o to create an c^n channel between vocational education instruc- 
tors to allow them knowledge of and access to these resources. 

To meet those needs in a coi-t-ef fective and timely manner, we 
reconmend the following steps be undertaken; 

o create a networking mechanism between all vocational education 
departments at the community colleges to allow sharing knowledge 
and resources; 

o compile all available resources; and 

o catalog and disseminate these resources as needed. 
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USING MICROCOMPUTERS IN COMMUNITY C0LLEX3E C0N2IRUCTIDN EDUCATION: 
A DE^DNS'rRATION PROJECT 

A. INlRODUCriDN 

In November, 1982 E.H. White and Company, a San Francisco based 
management and social research consulting firm, submitted an ambitious 
proposal to study the use of microcomputers in community college vocational 
education classes. The proposal was in response to an advertised 
procurement for a Vocational Education Special Project for the California 
Community Colleges, Office of the Chancellor. The area of construction 
management and technology education was selected for the demonstration 
because of the many practical and money saving applications of the 
microcomputer in the construction trades and because the industry is 
retively under-computerized. 

The <^>erational objectives for the project are to: 

1. Determine the uses of microccanputers in construction manage- 
ment education and in the construction trades, 

2. Develop protot/pe appJications and computer aided instruction 
(CAI) software to be tested and used in the construction 
management community college curricula. 

3. Develop training procedures for teachers and students; select 
a demonstration center and train those selected. 

4. Evaluate the use of the microcomputers using the quasi-experi- 
mental control group methodology. 

5. Refine and make available the applications and the CAI soft- 
ware and documentation for other community colleges. 

6. Involve the private sector in th problem analysis and project 
tasks. 

The proposed work prograni called for (a) creating a technical advisory 
committee to guide the project; (b) specifying the interest for 
microcomputer application^; (c) refining the possible microcomputer uses 
for the construction manager on the job; and (d) determining how these 



applications can be taught by converting the major ones to interactive 
computer assisted instruction. 

The contract called for introducing these applications into two 
community college construction education programs (construction technology 
and/or carpentry), \ 

The project was delayed until September, 1983, largely because of the 
contract freeze imposed on all new State projects. Although the funds for 
the project came from the federal government, the contract had to be funded 
by a Statn agency and therefore had to wait for approval to proceed. 



B. PROJECT FORMATION 

In an initial organizing meeting with the Project Officer, Dr» William 

Boakes, it was concluded that all the community colleges listed as having 

construction management and/or carpentry programs should be surveyed to: 

o Identify demonstaration sites for the project; 

o identify the range and type of use of microcomputers; 

o identify the priority uses for software and hardware; ani 

o clarify issues about the use of micrcomputers as teaching 

aides in the classroom and as management aides in smaller 

scale oonstructioa 

Dr. Boakes urged the Project to involve a carpentry union apprenticeship 
program as one of the demonstration sites. 

In the early months attention was divided between forming the techni- 
cal advisory commijttee, identifying microcomputer uses in construction 
management and conducting the needs assessment survey for the project. 

1. Survey Results 

The survey (Appendix A) was mailed to 42 California community col- 
leges. There were nine resjjonses (21%) within the survey period. Of tliese 
responses, four ;10%) said that they had discontinued their construction 
technology or carpentry programs. Five (11%) said that ttiey had programs, 
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but only two, Merritt and Chabot, v/ere interested in participating in the 
experiment. 

None of the responding community coll- wer'e using computers in 
their construction education programs snd ^ .c, none expressed interest 
in knowing more about them. The two exceptior.s\ere the Carpenters 46 
Northern County Apprenticeship Program in Pleasanton (which is sponsored by 
Chabot College) and Merritt College in OaJtland^ None of the some half 
dozen apprenticeship sites under the 46 county rttfDric was urdng pomputers 
in the classroom or had plans to do so. The Merritt program wished to use 
them but had no funds for their purchase. 

In addition to coordinating the carpenters and millwrights 

apprenticeship program and curricula for the 46 county area, the Pleasanton 

center also hosts an apprenticeship training program. It is affiliated 

with Chabot College, The Director of Apprenticeship Programs readily 

agreed to participate in the program and after a meeting with the teaching 

staff and a project representative, it was felt that a stand-alone remedial 

♦ 

math program was the priority use. 

At Merritt College the carpentry program had been cut^to just one 
class a semester. ^ spring semester class was a combination class anc^ 
laboratory in construction tools and general techniques. There was a great 
deal of flexibility in the class format. Both the Supervisor, Robert 
Buckingham, and the Instructor, Hugh Stickney, felt that remedial math was 
the primary problem which should be addressed via microcomputer, 

A third community college, San Francisco City College, indicated some 
interest in participating although they did not have a formal construction 
program in place. The initial interest came from an instructor, Mr, 
Gonzales, and then from Dean Bedacarrax, It was assui^ed that City College 



' 8 



would be the third test site. But for timing reasons and other pressures 
this did not occur. 

Since neither the apprenticeship center or Merritt had computers or 
software, the better part of three and one/half months was spent begging 
for hardware and software. The hardware was of higher priority, since the 
operating systeTi would determine which software could run on the computer. 

2, The Project Advisory Caranittee 

Thirteen persons were nominated by E,H. White & Co, project personnel 
to serve on the Technical Advisory Committee, Eleven members were 
selected. They met initially in November with 10 members attending. 
Based on their comments and suggestions, it was concluded to integrate the 
microcomputers (as yet none were available) into the classroom during the 
semester rather than at the beginning. It was clear, barsed on this 
meeting, that there was not yet a strong momentum for microcomputer uses in 
the construction industry and classroom. We were in the pioneering stages 
and had to learn the industry and educatioml requirements for ourselves. 

Technical Advisory Coimittee Members are listed on the following page, 

C, THE DEMDNSTRATIDN EXPERItENTS PRE HELD IN THREE SETTINGS 

A • . ■ 

1. Merritt College 

In March, 1984, an Epson QX-10 microcomputer was made available by the 
Epson regional sales office. Harold Charns, the E,H. White & Co. Project 
Director, wrote a construction related remedial math program for~it in the 
BASIC language. After reviewing it with the instructor and training him in 
using the microcomputer, it was introduced into the classroom in March, 
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In the meantime a framing calculator and construction estimating 
software program was donated by Meixaoci^no Software on diskettes compatible 
with the Epson microcomputer. j 

Other donated software includes a general purpose remedial math 
program (the Fundamentals of Mathematics) written for the Commodore 64 
computer, Micromath for the Commodore PET, and two course authoring 
packages: C^IWARE-3D for the TRS-80 and Genesis for either of the 
Commodores. 

It was decided that the computer should go first to Merritt sinc§Kit 

is a fixed length program. The apprenticeship classes are organized in 

modules that met for one or two week intensive classes, according to where 

the apprentice stands in his or her ^renticeship. 

< 

2. Laney Community College 

In the spring a third community college expressed interest in the 
demonstration program. An instructor in an advanced wood technology class 
at Laney College in Oakland requested that the Project assist him in intro- 
ducing a computer assisted design (CAD) program into his summer class. 
After meetings with the Laney computer center coordinator and the 
instructor, project staff identified several CAD programs ^r possible use. 
However, their hardware requirements did not fit the range of machines 
available at the canputer center. A microcomputer retail and repair store 
near the E.H. White & Co. offices, Mobile Compiitype, loaned an IBM look- 
alike, the Leo computer, with 384K random access memory and a color monitor 
to the project. 

Ihe Project Director researched the *«veral CAD software packages, and 
selected and purchased the first generation version of a program called 
CAD" for the project. This program is named "CADDRAFT", by Personal CAD 
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Systemff, Inc, A "mouse" was also purchased to faciliate' the on-screen 
design activities. 

3. The Santa Clara Apprenticeship Traiiiing Center 

In June, 1984 a Commodore microcomputer was donated to the project. 
However, by that time the Chabot College Apprenticeship Director was 
swamped ^ith several new projects on top of the regular cycle of new 
clasi^es each week, and therefore declined to participate. Acting on the. 
recommendation of Charles Dorner, a senior official with the 46 county 
program, contact was made with the Santa Clara training site and the 
Commodore computer and remedial math software were introduced there. Hie 
Santa Clara carpentry apprenticeship facility uses a two week training 
cycle and the introduction of the Fundamentals of Math remedial program was 
less problematic. The instructor .who was the primary u^er had prior 
experience with a Commodore 64 and was excited about introducing it. 

C CONaUSIDN 

Ihe experierces with these three experiments, our findings about using 
microcomputers in the classroom, information developed on microcomputer 
uses in construction managementi and our overall conclusions and recommen- 
dations form the basis for this final report. 

We note in the final section that the project as conceived never quite 
"came to pass". Although they might disaarae, the instructors who partici- 
pated in this project reflect a change in the way these vocational skills 
will be transmitted. While they sense the change but cannot see it, these 
simple beginnings will mushroom into a broad use of computer and micropro- 
cessor technology in the classroom and the worksite. 
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USING MICROCOMPUTERS IN IHE VOCATUNAL EDUCATTDN CLASSROOOM 

A. OHE RANGE OF POSSIBLE USES 

Hhe E.H, Whj.te and Company survey results indicate that California is 
in the beginning stages of using microcomputers in community coMege 
construction educatioa They are not generally avciilable; in a period of 
tight budgets they appear to be a luxury item.--- If a microcomputer becomes 
available, the individual initiative of the instructor determines if and 
how they will be used. However, their uses for remedial tutoring and to 
simply acquaint the student with then have been demonstrated. 

Using the microcomputer as a tutor is very sensible. Hhe programs are 
readily available or can be developed with an elementary understanding of 
the BASIC programming language. The comparative costs can be easily 
calculate'^ by determing the number of hours that students use the 
microcomputer and software o\ j three years and dividing that by the cost 
of the computer, software, lintenance and support.' The costs, most 
likely, will turn out to be less than the instructor's hourly rate for the 
same amount of time spent in tutoring. 

However, based on the results from the Merritt experiment, we must be 
very careful in making claims about the benefits in terms of increased 
comprehension when using the microcomputer as a tutoring device. The 
question becomes that of "given the resources^ is the community college 
receiving a good return for the investment?" We feel that the answer in 

< 

most cases wila. be a resounding "yes" if the computer can be use<5 £or other 

tasks in addition to tutoring. 

The primary uses are: 

o computer aided instruction (CAI) 

o demonstrating construction mamgement applications 

o class and departmental record keeping 




Secondary uses include: 

.o computer aid design (CAD) 

o simulating real world work assignments and problems 

1. Computer Aided Instruction (CAI) 

The several sophisicated CAI software programs that we are aware of 
cost more thein $1000 for software which allows the instructor to develop 
his or her own teaching programs. Given the lack of resources and current 
interest, this initial cost plus the time involved in developing courseware 
is sufficient to discourage the development of creative courseware. 
Consequently, the use of computers to educate, drill and test students on 
aspects of carpentry and construction is not yet common and will not be 
soon unless software publishers offer flexible programs at a reasonable 
price. 

2. Demonstrating Construction Management ^^lications 

It is not difficult to demonstrate construction management 
anplications using the microcomputer. This is most clearly the case in the 
areas of: 

o finance and accounting' 
o bids and budgeting 
o project estimating 
o project scheduling 
o financial planning 

However, these topics are not central to most community college 
offerings and in all probability would be used most appropriately in a 
survey course on contracting or on a specific course on construction 
management. Given the turnover rate of small contracting businesses, the 
added weight given to management seens worth consideration. 

Software and/ or packages for such a demonstration program can be 
developed within the California community college system and disseminated 
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to interested users if the networking mechanisms are available. It is easy 
to do and should remain simple in scope and content. In fact, a package 
that runs on a spreadsheet program can accomplish .^11 of the above 
activities with relative ease. 

3. Class and Departmental Record Keeping 
The uses for the microcomputer in class and departmental management 

are so obvious that the instructors are usually allowed classroom access 
only if there is excess capacity after the administrators get ahold of 
theu. Class rosters, schedules, student grades and records, budget 
tracking and inventory are among the many record keeping uses. 

Developing and Maintaining lecture notes using word processing 
software and disk memory is very useful for the creative instructor and 
allows him or her to easily update lectures and presentations. Likewise, 
having a copy of these notes in a departmental file may make it a bit 
easier for a substitute to step in and pick up the threads. 

4. Computer Assisted Design (CAD) 
A discussion of the Laney College computer assisted design 

demonstration is mentioned above and detailed in Section IV-B, Computer 
assisted design is very useful in several areas; most important among them 
are: 

o drafting and blue print design 
o house and furniture design 
o three dimensioml visualization 

The Laney instructor, Keith Nason, was particularly interested in the 

visualization uses of CAD systems. Being able to look at a design from all 

angles and perspectives is very helpful in determining the suitability and 

esthetics of a design. 
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With the continuing improvements in microcomputer graphics, the power 
of microCAD programs will increase, Th^y are still relatively expensive, 
generally in the $1,000 t . $3,000 range. So while they are nice learning 
tools, most construction and carpentry programs are better off taking 
advantage of CAD software available in otlier parts of the community col- 
lege, at least for demonstration purposes, 

5, Simulating Real World Work Assignments and Problens 

Simulations are recreations of processes that are normally too 
expensive or complex to recreate in the classroan. Computers can be useful 

in simulating design, building, management and planning processes because 

/ 

I 

they are interactive, have a memory, ;Can manipuJate data easily and can be 
readily changed. A recent generation! of "think tank" and decision support 
software is available to be used/in working through complex decision 
processes. Would such software be terribly useful in the demonstration 
programs we have worked with thi,S past year? No, not really, but it will 
in the near future, especially if management becomes a more important 
a^ct of /vocational educatio;i 

B, CONCLUSION 

The microcomputer will be an everyday tool for the majority of the 
peculation by the turn of the century. Therefore, it will be increasingly 
important that iy' be understood and used creatively in educational 
settings. When linked with video equipment and large scale information 
storage, the microcomputer will be an almost ideal teaching aid. For the 
moment, it has many uses to assist the instructor and to supplant him or 
her in performing redundant tasks like record-keeping and testing. It is 
highly improbable that the instructor will be replaced by teaching 
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machines. It is likely that the more mundane and routine tasks can be 
relegated partially to the microcomputer - to the benefit of student and 
instructor. 

As has been demonstated in this project, we are in the very early 
stages of defining the uses that the microcomputer can and should play in 
community college vocational education (outside tlie electronics area). In 
Section V several steps are recommended to continue their use and build a 
responsible base of support for their use. 



III. MKROOOMPUTER USES IN CONSIRUCTJDN MANAGEMENT 



Since the microcomputer is invading the offices of many if not most 
construction organizations, and even some independent tradepersons, it is 
important for the vocational education administrators and instructors to 
understand the potential uses and nisuses and purchase decision criteria of 
those microcomputers. Presented here is a brief discussion of these 
issues, 

A, DO SMALL OOHroACTORS NEED A MICROCOMPUTER? 

There are some compelling reasons for using a microcomputer in sij<all 

scale construction management: 

o to gcdn a competitive edge 

o to reduce labor costs 

o ho increase productivity 

o to iiTprove information management 

o to increase profits through better cost accounting 

o to have rapid access to information 

o to improve planning and forecasting 

However, the ultimate resource of the organization is its people. The 

human aspects of introducing the microcanputer require as much thought as 

the uses, software and hardware requirements. For most people it is 

strictly learning by doing and by word of mouth because this area of adult 

education and management training is just beginning to be addressed. 

Before jumping on the microcomputer bandwagon, a contractor should 

first figure out whether a computer is rec\lly needed. An electronic 

calculator and typewriter may serve the needs of a small or fledgling 

organization. A business microcomputer with printer and a start-up set of 

software will cost at least several thousand dollars and take a minimum of 

two months to learn. During this time the business is strained by learning 

the. computer and maintaining ongoing tasks. 




Several computer professionals maintain that the computer does not . 
save costs by replacing people. Its fnain advantage is allowing the user to 
keep track of things better and to obtain essential information more 
rapidly. This can provide efficiences and/or increase profitability. 

Just like an employee, the computer should have a job description. 
What will it do? Where will it be placed? Who will be responsible for it? 
How will it communicate with the staff? What things will it do firsts. 

The decision to add a computer should be tied in with some strategic 
planning about the nature and growth of the business of the next several 
years. This planning and the assumptions made about growth will help 
determine the type of microcpioputer system to consider, it may be wise to 
pay a little more now in order to have a machine with expandable memory 
and a bit more power along with sufficient software. The need to get a ^ 
machine that is or can be multi-user (several work stations on the same 
computer) may be an important part of overall planning. 

Software can cost as much as the hardware, A complete integrated 
accounting package with a general ledger, accounts receiveable, accounts 
payable, payroll and inventory and/or job costing is often $1,500 or more. 
Before even thinking about what brand of software to buy, the potential 
buyer should write down the specific performance expected or wanted of the 
software and set up a budget for it. This is especially true in the case 
of accounting packages or modules. 

Much of the management software can be distinguished by whether it is: 

a. written as a computer program that will carry out a set of 
user instructions; or 

b. written as a set of controls for a data base management system 
that is based on a set of data files that are addressed to 
obtain and use information within the files. 
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In the first case, it is very difficult and expensive to modify the 
system to fit the atypical needs of a user. It is likely that the source 
i code (the actual program) will not be available. In the second case, the 

program can be modified, if the source code is available, but will probably 
require the aid of an eyperienced programmer. These considerations and 
their cost implications underscore the need to pay particular attention to 
planning software purchases. 

The generic management support software like word processing, spread 
sheets and integrated management support software can be used with some 
training and preparation for a wide range of management activities 
including keeping books and producing payroll, ihese general applications 
require decisions regarding the particular uses to which they will be 
placed and develop the program to carry it out. In the case of spread 
sheets and integrated software, it is not necessary to be a programmer or 
have an active recall for algebra. However, it will require some time to 
master the applicatioa 

Accounting packages and other specific applications packages are 
almost always "menu driven", which means that the user has a menu of 
choices and a directory of help commandss to guide her or him through the 
steps. Well designed programs that have been in the market place for 
awhile can be mastered within several weeks to a month's time to the point 
where they can be actively introduced into the management process. How- 
ever, once one person has learned the software, it is wise to have a second 
person oriented and acquainted with it; the prinary user may get sick, be 
away from work for some time, or leave the organization. 

For first time users, allow plenty of time to become acquainted with 
the computer, its operating system, and the way software works before 
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carrying out a major step like automating all or part of the accounting. 
Basic rules like always backing up the files to a separate disk are almost 
always learned by losing some information and having to reenter it into the 
computer. In addition, the introduction of the microcomputer changes how 
information is stored and managed and this takes time to adjust to and 
iirplement. 



B, MANAGEMENT RESPONSIBILITIES AND MICRCXX)MPUTER%3FIWARE 

Figure 1 is a list of basic management responsibilities common to 
construction and most other organizations and the common management soft- 
ware which is available. An "x" is placed to identify the software appli- 
cation likely to fit the mamgement function. 



C. PURCHASING DECISIONS 

How can a potential buyer be reasonably certain that the computer will 
meet the organization's requirements? One way is to consider these recom- 
mendations: 

1. Choose the programs first. Look carefully at how the organi- 
zation works, document requirements, and see how closely the 
basic programs come to meeting needs, Insist on demonstra- 
tions of the software and use transactions from the organiza- 
tion's files to test how the program functions. 

2. Assure support. Be confident that the vendor can provide 
follow-up training and technical assistance. Consider the 
vendor's likelihood to remain in business. We prefer vendors 
who have been around for at least five years. 

3. Choose hardware last. The hardware must be ccMnpatible witl 
the programs required. It must be large enojgh to handle the 
software and data storage requirements, and fast enough to 
hc'ndle a busy day's work with ease. Be liljeral in estimating 
data storage and memory requirements. 
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Figurel: Software Applications for Construction 
Management Responsibilities 
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4, Purchase a total/system if possiblet Acquiring an integrated 
set of prograijj'S, support, and hardware reduces the risk of 
failure an^^tart-up delays. Be sure to find out about 
ipaintenafice services for your hardware; of ten maintenance 
contracts are too expensive, considered them carefully. It 
is the peripherials that will be most likely to need mainte- 
nance after the warrantee period. Any problems with the 
computer will surface fairly soon after purchase. 

A 1982 study reported that companies surveyed with revenues less that 
one million per year spent 24.2% of their revenues on all data processing 
and related costs (including personnel), while companies with revenues from 
one to five million i^nt 10%. 

A fully equipped single-user microcomputer will generally cost from 
$3,000 to $7,000. Software may add $300 to $1,000 per package or module. 
A multi-user system with hard disk drive, terminals, and printer will cost 
upwards of $10,000 not counting the software. 

Because of these costs, some companies are carefully considering 
buying used computers, especially from perrons who arc computer literate 
and knowledgeable about their machines, Otie njost likely problems will be 
with the disk drives and printers, and higher maintenance costs are to be 
expected. 
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TOE OOMMUNITY COLLEGE OONSTPbCTIDN EDUCATION DEMONSTRATION PROJECTS 



A. MERRUT COLLEGE CONSIRUCTICN ^LS CLASS 

f 

1. Itie Setting 

The Merritt Collecje demonstration was held in the Construction Tools 
arid Techniques Class and Labpratory (course number 0230) under the direc- 
tion of the class instructor, Hugh Stickney, Hr. Stickney is presently 
working on a master's degree in educational technology and was very inter-^ 
ested in participating in the demonstration. He'"jx)b shares" the class 
with a colleaguer and consequently the computer was available once a week 
during the 5 hour lab sessioa His supervisor, Mr. Rdaert Buckinghamr was 
also an active supporter of the demonstration and serves on the Project 
Advisorjf> Committee. It was Mr, Buckingham's initial interest and eripiu- 
Eiasm that led to Merritt's participation. 

2. The Priorities 

In the initial meetings with the two men it was determined that the 
greatest classroom problem in which a microcomputer could be of service was 
remedial math. There was a wide range of math competence in the class and 
a continuing need to be able to make rapid calculations and conversions 
while building the model house and doing small woodworking projects. Fur- 
ther, the need to perform or>-the-job calculations is a fundamental know- 

> 

ledge requirement for any skilled carpenter. 
Other priorities included: 

0 construction techniques tutorials (e.g., roof rafter 
design} , and 

o job costing (including naterials and labor costa) . 
The major planning problem was getting a microcomputer; it is diffi- 
cult to design an^/or solicit software without knowing on which system it 
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is to be used. Although there are several DEC VT-180's at Merritt for the . 
electronics classes, they could not be made available for other vocational 
education classes. And, while three different microcomputers were offered 
'to the demonstration in January, the first, an Epson QX-10, was not re- 
ceived until the end of March. 

Because no appropriate software had been obtained which could be run 
on the QX-10, a remedial math program written in MBASIC was prepared by the 
E.H. White and Company Project Director, Harold Charns. It was based or 
the specifications and teaching style of Mr, Stickney, and modified 



slightly in a meeting with him. The menu driven program provides the user 



1. Converting fractions to decimals 

2. Converting decimals to fractions 

3. Calculating areas eind volumes - linear feet, board feet, 
square feet and cubic yards 

Each user "signs in" by his or her name (usually just the first) and 
the program responds to answers with a variety of "that's right, (name)" 
and "that's wrong, (name)" quips. A record of correct and total exercises 
is stored according to the sign-on narae."^ 

The three learning modules include a tutorial that visually describes 
the calculation process through examples, ihe user can skip the tutorial 
or rerun it. The two conversion programs then go on to present some 
calculation examples with the user being asked at the end of each whether 
to continue with another example or move on to the exercises. 

As noted, the user scores are kept in a special file that is only 
accessible to the instructor, using the sign-on "TEACHER". This allowed 
him to check on progress as the semester moved along. 



. three choices: 
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Shortly after 'the demonstration began, a framing calculating and 
estimating program was made available by a software vendor, the Mendocino 
Soiitware Company of Willits, California. This was in keeping with the 
original priorities. Some interested members of the control group were 
able to use it and to get a sense of its properties. However, Mr.Stickney 
concluded that the estimating program was too sophisicated for- all but a 
few in the class/ it was, therefore, essentially set aside. 

3. Ihe Demonstration 

It is important to understand that this demonstration was brought into 
a class on construction tools. While the instructor had flexibility in the 
conduct of the class, especially the lab portion, the microcomputer could 
not be a central fixture in the teaching, Ohis was true for two refeons: 

1. Because the type of microcomputer was unknown almost until it 
was delivered, it was not possible to write software in 
advance or attempt to solicit donated software because the 
operating system and system size were unknowns. 

2, The instructor, while learning BASIC programming, did not have 
the opportunity or time to develop his own courseware. In 
fact, it would have been somewhat difficult to develc^ tailor 
made courseware for such a lab. (He has subsequently been 
working on an Apple II version of a remedial math program to 
include color graphics and a more appealing format.) 

The alphabetized class roster was divided in half, with every other 
student (15) assigned to the computer user'"(test) group. The instructor 
made certain that every student assigned to the test group used the 
tutorial. He was very insistent that low achievers used it consistently, 
usually once a week, during the course of the three month demonstratioa 

It was decided that the computer could stand alone in a storage area 
next to the workshop and students could use it to practice their basic math 
computations, A dust cover was built to cover the central processing unit 
and disk drives because of the amount of sawdust in the workshop's air. 
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Students spent from 15 to 45 minutes going through the three tutorial 
modules. The students were expected to use a hand calculator to work out 
the problems and to answer a minimum of 10 questions in eacn of the three 
computational sections. Mr, Stickney had covered these basic computa- 
tional methods in his classroom presentation prior to the demonstration. 

The class was observed four times over the course of the demonstra- 
tioa Informal conversations were held with members of the test and con- 
trol groups. Formal interviews were held toward the end of the demonstra- 
tion with six of the 15 members of the test group (not all students 
remained until the end of the semester). 

At first, almost everyone seemed interested in the computer and the 
tutorial program. According to Mr. Stickney, there was some grumbling 
about not being able to be in the test group, but it soon abated when the 
limit? of the applications were explained. 

As is the case with most applications for CP/M operating systems, the 
tutorial program was direct and unadorned with graphics. Toward the end of 
the demonstration,JjMr. Stickney noted that it would be nice to have some 
kind of reward for completing the tutorial or doing well on a given day. 
There was talk of adding a video game to the disk, with time to play 
allocated according to number of exercises attempted; however, this did not 
occur due to time constraints. !lhe interest in the computer was definitely 
falling off by the last weeks of the demonstration. This was apparently 
because the program is: 

(1) fairly limited and the repetitions were becoming tedious, and 

(2) it was more appealing to work on the model house. 
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4. Oatcomes 

Only one interviewed test group member did not think the tutorial was 

help£ul. She is an older woman who felt she had a very good command o£ 

construction math and had prior experience with computers. The remaining 

interviewees felt that the tutorial was helpful in: 

o understanding on-the-job math 

o learning to use calculators ^ 

o speeding reasoning 

o itx:r easing comfort with basic math problems 

Another per'^.eptual outcome, not stated by the students but noticed by 

the instructor and the evaluator, was a marked increase in motivation and 

improvement in attitude toward learning the subject matter, and in fact 

learning in general. Two case situations illustrate this point: 

o Joe came into the class with a very bad attitude about autho- 
rity figures, especially teachers. He was antisocial - a tough 
guy who knew everything he needed to know already. The 
computer, however, represented a learning system in which he 
was the master, and although he left class Jsef ore the end of 
the semester, he left with an excitement about learning. 

o Belle is an older woman who was in school for the first time 
since high school. Her self-confidence was lew, and she felt 
she had Jost the ability to learn (thoi^^'her test scores 
indicate the opposite). The computer, witlf^ts immediate feed- 
back and simplistic but in this case effective positive rein- 
forcement, helped her realize that she was still able to learn. 

There were two other students in the test group who had learning 

related problems. One student has a visual problem and a serious 

attitudinal problem, while the other student was a very slow learner/reader 

with an obvious learning disability. While the former complained that he 

did not like computers, after several false ^starts seemed to take easily to 

it, and when subsequently observed, did well on his practice drills. The 

slow learner was not intimidated the machine (in f:'.-:t started to ask the 

observer fairly technical questions about it toward the end of the demori- 

stration), however, it took him a very long time to read the questions and 
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work out the answers. 

It is especially interesting that respondents saw the computer as a 
way of teaching the use of the calculator. Two of the students interviewed 
had never used calculators, and several others had only minimal exposure. 

Mr, Stickney made sure the people with the more evident math deficien- 
cies used the remedial program regularly. The machine was accepted 
readily. After the initial interest, the computer became essentially 
another tool. None of the test group who were observed at the computer 
objected to being observed while doing the math drills. 

To explain to the students how to use the math tutorial program, Mr, 
Stickney developed a video tape as pirt of his master's classwork. With 
the exception of his very active interest, intellectual participation and 
collaboration, there seemed to be little other instructor interest in 
learning about the demonstratioa This can be partially explained by the 
fact that the construction education program has been gutted by budget 
cuts, Mr, Buckingham was very supportive of the project in general and 
participated in setting the priorities, but was also very busy with other 
matters. 

5. Impact Evaluation of the Computer-Based Math Tutorial 

Ihe basis for assesising the impact of the microcomputer in the class- 
room in general, and the oomputer-be.sed math tutorial in particular, is 
(1) the comparison of pre-test and post-test scores of the test and control 
groups, and (2) the observations of the instructor and the ^valuator. As 
noted, the groups were selected randomly by assigning every other student 
on the class roster to either ^ test or control group. 
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V/hile there were about 15 students in each group, not all of them were 
present for the pre-test in March and the post-test in late June. Table 1 
displays a c»inparison of the test and control group scores for both tests 
where the students took both tests. Based on this comparison, it appears ^ 
that the control group showed a greater jmprovement than the test group 
when comi string the improvements from the pre-test to the post-test. In 
fact, the control group (with one exception) and the test group (with the 
exception of three high achievers who did very well in both tests), shows 
an extraordinary improvement in test scores. 

TABLE 1: CSDMPARISCN OF TEST AND CCKDROL GROUP SCORES 

PERCENT CORRECT 



PARTICIPANT 


PRE-TEST 


POST-TEST 


DIFFERENCE 


TEST GROUP 








Raymond 


96 


96 


0 


Hong 


96 


96 


0 


Belle 


92 


92 


0 


Rich 


6 


48 


42 


Jim 


G 


16 


16 


Kevin 


12 


40 


28 


Lum 


48 


80 


32 


GROUP AVERAGE 


50 


67 


17 


GONIROL GROUP 








Doug 


4 


76 


72 


David 


16 


60 


44 


Vanneoun 


4 


56 


52 


Steve 


88 


72 


-16 


BeclQ^ 


:i 


48 


48 


GROUP AVERAGE 


22 


62 


40 


CLASS AVERAGE 


39 


65 


27. 



Based on these results, it appears that the introduction of the micro- 
computer based math tutorial did not have a significant impact on the test 
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group participants as compared with a control group. Given the sample size 
and length of the demonstration (about three months), it is difficult to 
attribute much significance to these findings. However, they can be in- 
structive in that they indicate that the intervention of the math tutorial 
did not seem to produce significant impacts in the very short run. 

The two conversion programs (inches to feet and feet to inches) were 
those assigned by Mr. Stickney for the test students. The volume calcula- 
tion program (linear feet, board feet, square feet and cubic yards) was 
available for the students to learn from and use; however, it did not have 
an exercise with feedback module, and was thus not ^cifically assigned. 



TABLE 2: TEST GROUP lUTORIAL PRCX3RAM EXERCISE SCX5RES 



NAME 


ny\CTiDN- 


-DECIMAL 


DECIMAL-FRACTION 


Ant S. 


81/ 90 




90% 


82/104 




79% 


Belle 


24/ 29 




83% 


36/ 52 




69% 


Betty 


18/ 25 




72% 


13/ 14 




93% 


Cal 


2/ 4 




50% 


0/ 0 




0% 


Calvin 


9/ 10 




90% 


8/ 10 




80% 


Daryl 


6/ 6 




100% 


0/ 0 




0% 


Fcjha 


15/ 20 




75% 


17/ 20 




85% 


Hong 


4/ 4 




100% 


V 2 




100% 


Jim 


6^ 68 




91% 


86/114 




75% 


Kevin 


21/ 23 




91% 


27/ 32 




84% 


Lum 


11/ 11 




100% 


9/ 10 


S 


90% 


Morgan 


11/ 16 




69% 


20/ 22 




91% 


Raymond 


29/ 32 




91% 


27/ 27 




100% 


Rich 


41/ 47 




87% 


46/ 53 


rs 


87% 


Wilson 


21/ 21 




100% 


48/ 50 


s 


96% 



The exercise scores for these programs indicate ^at most of the test 
group were able to solve the problems. However, the slower students often 
had a peer sitting with them for a portion of the practice session, end in 
almost all cases the' used a hand calculator to solve the problems. Table 
2 displays the test group prcictice scores. They indicate very little in 
themselves, other than identifying those students who were assigned to the 
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computer for substantial practice. They do indicate that the math tutorial 
was used regularly. 

6. Conclusion 

Bie Merritt setting offered a diverse class common to many community 
college vocational programs. There were students coming directly from high 
school who were not sure what they were going to do with their lives, and 
who have a varying set of skills, .knowledge and interest in the program. 
There were also older students interested in learning new skills and 
possibly a new craft. According to Mr. Stickney, this diversity was very 
evident in their math and computatioml abilities. 

The roost serious problem of the slower, more poorly educated a»Voi^ 
less motivated student is understanding construction related math. Math is 
used in every facit of building; one who cannot make simple calculations 
and computations is ill suited for carpentry as a job or as a hobby. The 
role of the microcomputer was to help with these math deficiencies. A 
program was written, therefore, to instruct and to drill the test group in 
basic construction computations. 

Since the test group was selected randomly, the more accomplished 
students only had to use the program minimally, while those with greater 
matJi deficiencies used the program till the end of the semester. Within 
the test group, the duration of microcomputer use was {medicated on need. 
The microcomputer and software became a tutor and the effort was viewed as 
a tutorial activity for the under achievers. 

Thanks to the active and eager participation of the instructor, Hugh 
Stickney, the microcomputer was introduced into thie lab with little fanfare 
and minimal problems. There was almost no resistence to using it, and it 
soon became another lab tool. Although it addressed several priorities 
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(building materials estimating and person time estimating), the framing 
calculator and building estimator programs donated by Mendocino Software 
was too advanced for the class and was probably inappropriate for the 
particular class, and therefore was never integrated into the lab. 

The math tutorial intervention did not have a measurable impact. Ohe 

i 

c 

control group actually performed better when comparing pre-test and post- 
test scores. While the demonstration was carried out in a very applied 
setting over a very short period of time, care was taken to remove bias 
from the demonstration, Tbe size of the test and control groups who parti- 
cipated in tiie pre-testing and post-testing was very small and the results 
are not truly significant. Still, it does appear that the microcomputer 
based math tutorial in the very short run did not have a measurable impact. 

There was an impact of the microcomputer as an additional teaching 
tool available to studentb with attitude and/or learning problems. 
Possibly because of its newness and mystique, its ability to remove the 
student from the peer pressures of the classroom, or its relative submis- 
siveness to the student, the microcomputer allowed some of the problems 
that block the learning process to be removed or at least diminished. 

The objectives for demonstration site have been met: to place a micro- 
computer and appropriate software in a construction technology classroom, 
to measure and observe its effect on the\ea^ning process, and to evaluate 
qualitatively and quantitatively the impacts on the students. 




a TEiE LANEY COLLEGE WOCD TECHNDLCDGY 




1. The Setting 

When City College of San Francisco was removed from the demonstration 
project due to schedule conflicts, the E.H. White and Company Project 
Director had to find another demoistration site. A meeting was scheduled 
with the Assistant Dean of Applied Technology, Nr. Marcus Conteras, at 
Laney College in Oakland to explain the project, when Hr. Conteras was 
convinced that this project would not cost the College anything or inter- 
fere with the normal course of instruction except in a positive manner, he 
agreed to participate. 

2. Ihe Priorities 

Mr. Keith Nason, a carpentry instructor who was to teach a summer 
workshop in wood technology indicated that he would be interested in using 
a microcomputer and computer assisted design (CAD) software to help teach 
project design and visualization. The computer center coordinator was very 
helpful and ready to cooperate. The computer center had a number of Apple 
He computers with color monitors that could be available. However, their 
expansion slots were being used and the memory could not be upgraded. A 
search began to find CAD software that ran on the computer center 
equipment. 

Based on Mr. Nason's prior research, he preferred two software 
packages. None ran on the available hardware, and one was very expensive. 
The second one, P-CAD, and another examined by the Project Director and 
Senior Researcher, Micro-CAD, run on an IBM PC or compatible microcomputer 
but require additioml random access memory (RAM) and a color monitor. 




3. The Demonstration 

A retail computer store near the E.H, White and Company office^'. 
Mobile Computype, voluntered to loan the project an IBM Jook-alike called 
a "Leo". Mr. Nasan, given the choice, preferred the P-CAD software; the 
cost of $1,300 was too high so an earlier version called CADDRAFT, with 
less capacity but virtually the same application options, was purchased. 
After several weeks of waiting for a memory board and color monitor, the 
experiment was ready to begin. 

Mr. Nason was familar with computers although he had never really used 
them. One of his teen age sons was learning PASCAL and Mr. Nason was 
confident that he could learn Mhe software rapidly. Ohis proved to be the 
case. He was given a demonstration of the hardware and software and a 
basic set of instructions about the hardware and operating system and left 
on his own pending any problems. 

The Laney test site was visited twice during the month to observe the 
microcomputer in use. Unlike the Merritt class and the Santa Clara Appren- 
ticeship program, this course was comprised primarily of "hobbyists" who 
were enrolled to use the shop equipment to work on individually initiated 
projects. The class consisted of a wide range of students from young 
college age students to retiree^ people. The ethnic make up of the group 
was as diverse as their ages. 

The Instructor gave a one hour demonstration of the microcomputer and 
CAD software to the students, and offered to give additional instruction to 
any students who might be interested. Basically only two students used it 
(15% of the class) : one female student who saw the computer as a means of 
making her more marketab. p '.;'t'^in the trade, and one student who actually 
works with a CAD system in his daily employment. Ohe other students wished 

o 30 
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to maximize their time with the tools. 

Being somewhat familiar with computers, Mr. Nasan recognizes their 
value in the carpentry and construction industries. He also enjoyed using 
it. He noted that the CADDRAFT program was relatively primitive in terms 
of what more ..sophisticated programs are capable of running. Howeverf Mr. 
Nasan thought the CADDRAFT program was too advanced for his students; to 
fully utilize the ccmputtr program the students should have a pre-requiaite 
course in drafting, ' {te did dfiink, however, that seme, students- have, prob- 
lems visualizing a project and^ in these cases the students might be 
assisted by using the oomriuter. He noted in passing that if he were to use 
the computer more extensively he thought a math program would help some of 
the students in estimating cutting and costing individual projects. 

Mr. Nasan foresees the use of computers in the colleges and trades as 
being the "wave of the future" and as such he persomlly plans on pursuing 
his knowledge so he can utilize the available software programs. 

4. Outcomes 

During the course of the site visit several students were interviewed. 
Of most interest was a young woman who was the principal user of the 
computer. Cory is in the process of trying to break into the trade and 
noted that it was especially difficult for a woman because of physical 
stature and general prejudice. Because of this she viewed the knowledge 
and experience of use of the computer as a marketing asset to offset this 
handicap. During the last week she was, in fact, offered a position, she 
stated, primarily because of her familiarity with the computer. 

I 

Since the availability of the computer was so instrumental in her 
case, we spoke with her at some length. She stated that she had some 
familiai;ity with conputers, but until this class she was not aware that CAD 




software programs existed. Although she did not use the prograr. on her 
current project, she ntated she would use it on her next project from 
beginning to end. 

She stated that she thought a one credit computer course should be 
linked, in some mannei., to the vocational education classes so that by the 
time the students were oonilronted with the computer in those courses they 
would be ready to use them. 

It was evident that this was a very motivated young woman who had 
obviously given a great deal of thought to her chosen field and her 
strengths and weaknesses for work in that trade. Because the computer was 
available she was able to increase her marketability, and to overcome a 
perceived lAiysical liability for herself in that trade. 

Several other students were interviewed who did not use the computer, 
one of which was a retired cabinet maker. It was clear from the outset of 
the conversation that although the gentleman thought the computer was 
wonderful and had great potential, it was "past his generation." This will 
be t^ical of older students taking vocational courses. The willingness of 
young people to use the computer has been facilitated hy the current gener- 
ation's knowledge of computers, their greater "conputer literacy." 

5. Coi. iusion 

In this experiment the software was meant to assist the student in 
performing a work related task faster or with more flexibility. Many of 
the class had a clear idea of what they wanted to do, had their plans 
already in hand when the class began, and needed the class for the tools 
and shop space and occasioral technical assistance. They did not need much 
supervision or diversion. Consequently, many were not interested in using 
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this particular software application - it was of abstract interest only. 

As concerns the instructor, we conclude that the willingness to use 
the computer fits the pattern observed at the other test sites. . The 
willingness to use the machine and resident software is a self selective 
screening process. UtioBe instructors who have some knowledge of computers 
are those excited about the possibilities tliat this added dimension can 
bring to their courses, and are aware of the impact they are going to have 
in their trades. Conversely, and as isi the case within the general public, 
those instructors not familiar with computers feel threatened by their use, 
and by their introduction within the trades. 

This experiment was not evaluated using control and test groups; it 
was not possible or relevant. The trade-off was that the project had the 
opportunity to observe one of the most sophisicated softwaJte applications 
appropriate for this project in a classrocEn setting. As in the case with 
the Estimator and Framing Calculator software available to the class at 
Nerritt, it was too advanced for the situation, but served as a good frame 
of reference for the instructor in continuing his interest in software 
applications and an interesting introduction to the power of the microcom- 
puter for the students. With the exception of the quasi-experimental 
control group evaluation, the project objectives were met with this test 
site. 
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C. IHE SANTA CLARA CARPEMIERS APPRENTICESHIP PROGRAM 

1. The Setting and Itie PL'iorities 

Most o£ the background for this projec:: is presented in Section I. 
However, it is important to note that among the training centers run by the 
46 Northern Counties Carpenter's Apprenticeship Program, Santa Clara enjoys 
a reputation of being among the best, if npt the best. 

When the Program in PleaSanton was unable to participate because of a 
work overload, we were advised to talk with Mr, Bob Rath who directs the 
Santa Clara center. Mr. Rath noted that reonedial math was a major concern 
with their apprentices and told us to contact him when we had a computer to 
demonstrate some possibilities, Kie project decided to use the Commodore 
microcomputer and the Fundamentals of Math software programs rather than 
the CP/M based construction math program because of the greater breadth of 
the software, 

Bie carpenters' apprenticeship program cannot reject any entry level 
apprentice who has a high school diploma. Because of this the program 
accepts many students who have minimal mathenatical skills, r^pon entry to 
the program each apprentice must take a math skills test; those who have a 
very low score are strongly advised to go to a Learning Assistance Center 
(LAC) at San Jose Cit^ College. Program officials cannot formally require 
that they attend. Apprentices, however, are warned that if their math 
skills do not improve, they will have to repeat a particular learning 
module until they do improve, 

Mr. Rath noted that because attendence was not mandatory at the LAC, 
apprentices have little initiative or incentive to attend. Consequently he 
is hoping to bring the LAC program to the Santa Clara Center and run it 
themselves. As a learning tool he plans to incorporate an audio-visual 
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tutoring program for the students, and sees the micro-computer as an ad- 
junct learning tool to that system. B^use this is in the planning stage, 
Mr. Bath could not be more specific as to exactly how he might incorporate 
it within the learning assistance module. 

Uie math testing occurs in the first two week module, a general pur- 
pose orientation and work safety training. This would be the ideal place 
to begin the math tutorial. The apprentices could then become familiar 
with the computer at the beginning and the available software throughout 
their four year apprenticeship training. 

2. Ohe Demonstration 

The programs and the Commodore 64 were demonstrated to Mr. Rath and 
the Progreim Coordinator, Roger Trombley, in early July. They were 
interested in testing the programs and asked to use them for the rest of 
the demonstration period. Ttie Center was visited three times during the 
experiment. The classes turnover every two weeks. 

At the first site visit*. Mr. Rath said that he was very pleased with 
the Commadore and thought the computer would be a valuable tool for the 
students/ He reiterated that the students' problems, and therefore the 
added value the computer could provide, were their remedial mathenatics 
needs. 

Mr. Trombley placed a notice on the outside door to the office about 
the "Computer-Tutor" and asked any interested persons to see him, Hovever, 
almost all of the computer users came from one instructor's classes. 

One of the three instructors at the Training Center chose to use the 
microcomputer as part of the course. This instructor, Mr. William Johnson, 
was very pleased with it. Generally, instructors seem to demonstrate a 



degree of "computer intimidation" like that found in the general public. 
Staff perceiving that they know more than any computer could know about 
the particular aspect of the construction trade they are teaclriing are far 
less billing to consider using the microcomputer. As might be expected Mr. 

c 

Rath, Mr. Trombley and Mr. Johnson, are somewhat familar with micro- 
computers. The Center uses an IBM-PC with a hard dijk to schedule and 
track apprentices through the program. Staff can word processing and a 
spreadsheet program for administrative purposes. Mr. Trombley keeps the 
materials inventory on a spreadsheet program. Mr. Johnson has a structural 
engineering background, owns, a microcomputer and has done a little 
progrcsnning. 

In each two week training cycle the instructor teiches a different 
module. During the initial observation, the class was blue print reading, 
a fairly advanced module. jUierefore, because of the class content and the 
fact that it is for the advanced apprentice, it is reasonable to expect 
more interest in the microcomputer. (The highest attrition rate is between 
the first and second year of the carpenter's ajprenticeship, according to 
Mr. Rath.) 

Mr. Johiison's apptoach is to give the appientices a brief introduction 
to the machine, demonstrate its use, and explain the type of work problems 
in the software program relevant to the particular module. He stated that 
the students were enthusiastic, and during the first two weeks of its 
avilabili^ almost 80% of the students had made at least some use of it. 

Mr. Johnson noted that the greatest asset of the ccxnputer was that it 
could be used right there, and that the apprentices perceived it as being a 
great alternative to going to the LAC. After a long day in the classroom 
(two weeks straight, eight hours a day), the students were likely to leave 
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class, after a lOTjg day, and go home rather than drive to San Jose, fight 
traffic, and find a parking space at San Jose City College. 

During the microcomputer's initial use, Mr, Johnson noted that the 
students who really didn't need it were the ones most often seen on the 
computer. He felt, however, that this would be overcome with time, i.e. 
getting used to it and seeing peers using it. 

In the initial visit the project staff spoke with four Center staff. 
All agreed that the two main uses to which they would like to see a micro- 
computer put are math and English ccxnprehension. Aiey noted that tlie range 
of students' capabilities in both ran the samut from little knowledge to an 
acceptable level. They also noted, however, that some of th^problems with 
the ..iicrocomputer math program that may arise, due to the fact that some 
students basically cannot read, thus written instructions in almost any 
forin can prove difficult for the student. 

It appeared that the line staff other than Mr. Johnson had less idea 

4 

of the capabilities which the computer could add to their specific courses. 
When the characteristics and potential uses of the CAD software were 
explained to two staff, they immediately became enthused and talked of 
visiting tlie Laney campus to view the microcomputer demonstation thero. 

During the second visit the class was made up of first year appren- 
tices taking an introductory module in concrete floors and foundations. In 
this case there was less interest and less use of the computer. Several of 
the apprentices were recent immigrants from southeast Asia who had come 
from a Job Corps oratory program in Sacr amenta Mr. Jc*inson observed 
that the immigrants were attracted to the computer because the irathematical 
symbols were easier to comprdiend than the classroom English. 
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Although notices were placed around the training facility, alerting 
all students of the computer's availability, only those from Mr. Johnson's 
classes used it. It is most likely because of the rather intense nature of 
the two week sessions and the newness of the machine to the Center. 

During the blueprint reading course, a program survey questionmire 

was administered to Mr. Johnson's fifteen stunts. Seven of the 15 survey 

documents contained unsolicited statements under the "Comments'* section; 

they are reporduced here as follows: 

o I thought that the computer that they let us use was a 
great- heliv with my mathematics. T'ley should get more of 
them. 

o I think having the Commodore computer is a really good idea. I 
only used it for about 1 hour but if I had more time I would 
of used it. 

o .«more time to use the computer. 

o ...very instxuctivel Also computer was very helpful. 

o The computer wood (sic) have ben (sic) more help if I 
could have had more time to use it, 

o The computer helped in reviewing my math skills and to 
learn some new ones. 

o The use of the computer was very helpful, not only in the 
math but also in the actual operation of the computer 
itself. 

In addition, ai) unsolicited letter to the staff stated: 

"I thought your computer (sic) was really helpful in math. 
I learned alot about formulas. I think you should have 
all your instructors tell the students about it. It really 
does help." 

In this initial group, the apprentices seoned very interested in the 
computer per se, asking questions about cost and capability beyond the 
program used in the classroom. Generally, as noted above, four or five of 
the 15 students made the roost use of the computer in terms of time spent on 
the machine. 



38 

43 



/ 

Ihe general comments by the apprentices revolved around the theme that 
while it helped them in their basic math, the programs were limited. Our 
observation is that they became very interested in the computer itself, but 
only a few really utilized it to the extent the program allowed, in one 
case the individual stated that he thought the program was too redundant; 
i.e., when you had successfully completed a basic problem in one segment, 
the program made you do so many more, of the same concept, that it became 
boring. 

In discussing the microcomputer with the concrete fleecing and founda- 
tions class, it was clear that the apprentices were not interested or ready 
to use the microcomputer. Several apprentices expressed an interest in 
using it and one had prior experience with them. However, because they 
were so new to the program, and adjusting to a school type environment 
again, the computer as a tutorial resource was of little interest. 

3. Ihe Conclusions 

Our general observation was that the computer gave the students an 
added diversion, a diversion however which was used to fullfil a very basic 
need, i.e. practice on their basic math. 

The Program Administrator, Program Coordinator and Instructor have 
been very enthusiastic about the use of a microcomputer in the Program. 
This must be tempered, however, with the caveat that they are somewhat 
familiar with microcomputers and their capabilities. 

After further discussion with other staff, they became more enthused 
about possible uses as they began to relate the microcomputer's possibili- 
ties to their individual courses. 
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The staff concluded that the most basic needs of the students was 
first basic mthmatics, and then readinc and writing. Mr. Trombley calls 
the micro the "quiet tutor" and would like to have two in each classroom 
for tutorial purposes. Since the very heavy emphasis in the apprenticeship 
training is hands on, there is not a wide range of classroom uses for the 
micro other than tutoring. However, the senior staff would like to add a 
post apprenticeship refresher and continuing training program added to the 
center's activities at some point and can see how a microcomputer could be 
used in construction planning and management classes. 

Generally, Mr. Trcanbley and Mr. Johnson were satisfied with the Funda- 
mentals rf Math software. Ideally, they would have liked to have more 
advanced math also, though it wouxd not have been as necessary since the 
tutorial was aimed more at the underachievers. 

Mr. Trombley observed that the students have been very cautious and 
careful with the hardware and software. He noted that this was unusual and 
added that he was confident that a free standing computer tutorial could be 
easily implemented, given administrative support and sufficient budget. He 
seems to feel that the "quiet tutor" will be used in their classrooms in 
the near future. 
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V. FINDINGS AND REOOMtONCATIDNS 



A. PROJECT CfflJECTIVES 

The project as originally conceived never quite came to pass, as is 
often the case with demonstration projects. The proposal authors had 
assumed more community college interest and more current involvement in 
microcomputer use, a higher level of software sophistication than the 
students could use, and more interest on the part of hardware manufacturers 
and software authors in advertising their wares through a loan or donation. 
The project began and spent much time with the begging and borrowing of 
hardware and software; the time that was to be spent in creating original 
software was instead spent hustling hardware and software to facilitate the 
project. 

In fact the students were not ready to learn or even consider the ways 
microcomputers could assist them in the world of work. Ohe instructors had 
more pressing problems: assisting students who needed to learn or relearn 
work related math. In this process of using the micro as a math tutor, 
several students, at least in Santa Clara, concluded that their reading 
skills were deficient. They were advised to utilize a nearby learning 
center. 

All of the project's objectives were met, though not to the degree 
initially assumed. In light of this fact, we make a set of recommendations 
that, if implemented, can expand the interest and knowledge base necessary 
for community college vocational education to more effectively utilize 
microcomputer technology. These recommendations are process in nature and 
relatively inexpensive to implement, although they do involve significant 
coordiratio.i and communicatioa 
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a IRQJECr FINDINGS 

As noted in Section I, the E.H. White and Company survey of community 
college construction education programs found that none of the respondents 
were currently using microcomputers in their classes, while this is proba- 
bly not surprising, the researchers were taken aback by the apparent lack 
of interest in using them. One of the indicators of this lack of interest 
was the low rate of response to the survey at the start of the project. 
The most likely explanation is that the carpentry and construction 
vocational education programs have been seriously curtailed by recent 
funding cutbacks and these programs are operating in a "survival mode" 
unless and until the budget picture improves. 

However, our literature search via ERIC yielded only one citation 
regarding microcomputers and vocational education. Based on our survey 

« 

results, this literature search, and conversations with instructors, we 
conclude that the community colleges are in the very early stages of usincj 
the microcomputer in vocational education classrooms with the notable 
exception of electronics, if this is accurate, it poses very interesting 
strategic questions for the California community colleges in addressing the 
classroom uses for this increasingly pervasive technology. 

Based on our experiences with the two community colleges and one 
carpentry apprenticeship program in this project, we have reached these 
conclusions about introducing microcomputers into construction education 
programs: 

1. Instructors and administrators did agree, in general, that 
the computer aspects of the construction trades will become 
increasingly important to any individual within the trades. 

2. Based on survey results, it appears that some vocational 
education instructors reflect the same computer intimidation 
as found in the general population. 
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3. For basic courses, all instructors agree that basic math 
programs, dealing with those functions specifically necessary 
for individuaJ. trades, is a necessity. 

4. Beyond math, instructors note that basic reading problems 
exist for many of their students (something clearly beyond 
the scope of this demonstration project or the vocational 
education class) . 

5. Based on the Merritt experiment results, it appears that 
usinc the microcomputer as a remedial tutor does not signifi- 
cantly improve student scores in the very short run when 
compared with a control group. This experiment should be 
repeated in similar settings over a longer period of time 
along with other measures of utility. 

6. Both students and staff at the Jierritt and Santa Clara test 
sites attested to the benefits as a microcomputer as tutor 
for remedial math or basic subject matter. 

7. Students,, who are generally younger and who have been 
"computer fiociaiized" are generally willing to consider the 
use of the computer. We did not encounter any computer 
anxiety among the students and only one set of symptoms among 
the staff and managers. 

8. In the three different cases where the microcomputers were 
used, the instruct<M:s picked up on their use immediately. In 
two of the three cases the inst-uctors had been using micro- 
computers recently while in the third case the instructor's 
son was involved in programming, Stil}^ the adaptation to 
the equipment and software took only a matter of a few hours. 

Remedial uses for the microcomputer, especially in math fundamentals, 

were clearly the priority. Jhe computer can serve as a tutor drilling the 

student on aspec;:«^ of work related math, thus freeing the instructor to 

perform other teaching and mentoring activities. 

« 

C. REGOMIGNEATIDNS 

•nie California community colleges are largely autonomous boditjs func- 
tioning under the direction of boards of comraanity college districts. They 
are less amenable to s^ stemic influences than is, for example, the state 
university system. Leadership and initiative are matters of local or 
district concern. However, the E.H. White and Company project team has 
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several recommendations for the community co^-lege construction technology 
and carpentry programs vis-a-vis microcomputer use. Itiey are as follows: 

1. A very modest but ^focused effort should be undertaken to 
identify research, literatur^r software and other resources 
applicable to the community college construction education 
programs. Ihis should include all resources in and outside 
of the community colleges that are available for training 
vocational education instructors in computer literacy and 
applications. 

2. An effort should be undertaken to develop a network of voca- 
tional education personnel interested in using microconputers 
in the classroan and the department. It is preferable if the 
network is subject specific (e.g., construction education). 

To some this may be counterintuitive because of the essenti- 
ally separate and even isolated nature of the personnel from 
collea9]es within the community college?, Ohis is in fact a 
major reason for develc^ing such a networking effort. 

3. The networking s^iould grow out of an instructors' level task 
force on using microcoirputers in the classroom. Vie are not 
at all impressed at the quality or appropriateness of the 
elementary and secondary level educational software for com- 
munity college use based on what we have seen. We recommend 
that the task force look elsewhere for ideas and materials. 

The tendency to establish such bodies at the administrative 
level 6h'3Uld be strenuously avoided in spite of the convenr 
tional wisdom that you need the administrator's support if 
any changes are to occur. At the least such a task force 
should have a majority of instructccs. 

4. The carpentry apprenticeship system should be included in 
this networking effort. While its goals are different, its 
curricula, methods, procedures and students are often quite 
similar , 

5. A central clearinghouse should be designated to serve as a 
communication center and a collection point for the compiled 
resources. This should occur at the Chancellor's level; 
however, or at a host community college, presuming some 
modest resources. 

If a community college district is appropriate, the Peralta 
Community College District is a likely place to serve as the 
hub of such a network, given the interest indicated by their 
participation in this project. 



ERIC 



44 

?^ 49 



©Je first priorities of the network coordinators and members should be 

to: 

o identify all interested instructors and their special areas of 
expertise anchor interest; 

0 compile a list of all available resources (literature, soft- 
ware, people, and ongoing research); \ 

o develop a database to catalog and retrieve the compiled infor- \ 
mation; and \ 

o establi* a communication channel within which the network can 
continue these tasks. 

This incremental approach can begin to develop the interest, 

experience and knowledge necessary to speed the interest and use of 

microcomputers in vocational educatioa 
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APPENDIX A 



PROJECT SURVEY FORM 



\ 
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Please return to: E.H. White and Coir(>any 

245 Clement Street 
San Fcancisco, Ck 94118 



THE USE OF MICROCOMPUTERS IN CONSTOUCTION TECHNOLOGY AND 
CPtSPOmi PROGRAMS IN CALIFORNIA COMMUNITY COLLEGES 



I. INroODUCTION 

E.H. White and Company, a San Francisco research and management 
consulting firm, is assisting the California Community Colleges adapt 
microconcHiters to their construction technology and carpentry programs. 
This questionnaire is important part of the research for the project. 
Your assistance is essential to form an accurate picture of current 
microcomputer uses and plans for its introduction in construction 
education. 

'Oie range of microconputer uses includes, but is not limited to, these 
areas: 

> Accounting and general ledger systsns 

> Job costing and client billing 

> Project management 

> Critical path scheduling 

> Database and file management 

> Mailing list management 

> Financial planning 

> Market 'eseeurch 

Ihe uses for microconputers in conputer assisted instruction (CAI) cover 
a wide range of areas including: 

-> Preparing-ciassTKJteB^and^Byllabus — . 

> Maintaining attendance and test records 

> Maintaining equipment and supplies inventory 

> Developing learning modules stressing 
real-wrld problen solving 

> Using learning modules with built-in 
tests and quizzes 

Computer- assisted instruction seems to be developing along two lines. 
General instructional systems are being developed which can be used without 
a substantial understanding of computers or programming to build learnirtg 
or testing modules. There are also software systems, often developed 
locally, which require programming and an understanding of roicroconputers. 

Please consider the plans, collective knowl^edge, interests and wishful 
thinking of your construction education de^rtment in answering the 
following questions. 
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THE USE OF MICFOOOMPOTERS IN CCNSTOUCTION TECHIOLOGY AND CARPENTOY 
PROGRAMS IN CALIFORNIA COMMUNITY COLLEGES 



1. ConinLinity College 

Name - • ■ 

Address 

City and Zip • • - 

Dean, Vocational 

or Occupational Education 

Contact Person for 

Coirputer Applications 

Department 

Phone Number I • • ) 

Alternate Contact : 

Departmoit • • • • • 

Phone Number ( ■ ) 

2. Are microccncxiters used at your school in construction 
education instruction? yes • no - 

if yes, please answer questions 3-5 
if no, go to question 6 

3. Hake of conputer (s) and operating system (s) used: 



4. Uses of the coirputer 



5. Software used 
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6. Do you cohterrplate intrc 3ucing (additional) ndcroconputers 
into your construction education program within the next 
three years? yes no • 

if yes, please answer questions 7-8 
if no, go to question 9 

7. How will the microcortputers be used? 



8. What are your software requirements or preferences? None : 



9. What is your priority wish list for microcoirputer uses in 
construction education? 

a. ••. •-■ •• • ■■ • • • 

tm»-m»^»^m^mwpi •■■»•#.>>■•»>>>.•• m ■ 

c. 

d. - • • • • 

I 

10. Are you interested in coirputer assisted instruction in 
construction education? 

a. j^LZ. No, not now 

b. • • • • Yes, if we can use it with a minimum of training 

c. — Yes, we want to develop our own 

d. We need more information before we can answer 

e. Other 
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11. Are you interested in introducing microcomputer software that 
can be used in the construction trades? 

a No, not now 

b. • • • • Yes 

c. We need more information before we can answer 

d. Yes, we are interested in these areas: 



12. What advice can you give us in defining priority areas for 
software applications for California Coimujnity College 
construction education? - • 



13. What technical resources do you turn to in planning for or making 
decisions about using coii{)uter software in classroom instruction? 



) 
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FOR bDRTHERN CALIFORNIA OONSTOUCTION EDUCATION PROGRAMS 



A northern California advisory coinmittee will assist in designing the 
project. Please include nominations for this committee, using the 
following groupings, when returning tthe questionnaire. Sex equity is an 
inportant factor in selectgLng committee meirbers. 

1. Construction contractor 

2. Building trade union official or meirber 

3. Building association official or member 

4. Construction technology or carpentry instructor 

5. Recent construction graduate 

Expenses can be paid for committee participation, where applicable. 

Nomination, to group number 

Name • • • : • 

Title • ■ - 

Address - • • 

City, Zip • 

Telephone number I • ) 

Nomination, to group number 

Name ■ • ■ • 

Title • 

Address 

City, Zip • • • • 

Telephone number I • ) 

Nomination, to group number • • 
Name 



Title 
Address _ 
City, Zip 




Telephone noitber ( • ) 
Nomination, to group number 



Name 

Title 

Address 

City, Zip 

Telephone number ( _) 
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APPENDIX B; DEMSfSTIFYING TOE MICROCOMPUTER 

A. Die Microcomputer in Education 

As noted in the body of this report, none of the community colleges 
surveyed were- using microcomputers in their construction education 
I programs. However, based or the several computer labs we have visited in 
community colleges, it is clear that the microcomputers being used may not 
be the same as those used in the world of work. 

In the elementary and secondary schools, the three most popular 
computers appear to be the 8 bit computers - the ;^le He, the Radio Shack 
ras-80, and the Commodore 64. In the community college computer labs the 
most popular computers seem to be the Apple He and the IBM-PC. Both of 
them have very good graphics capabilities, and in the case of the Apple 
there is a wide range of education software available. Unfortunately, we 
are not aware of much for community college vocational education, 

B. The Impact of the Microcomputer 

The microcomputer today is fast becoming as indespensable for the 
businessperson as the telephone, therefore, it is important that students, 
instructors, business owners, professionals, executives, and office 
managers become familiar with this tool and the benefits it can offer. 

This new technology is having at least three major impacts on the 
United States job market: 

1. Displacement of existing occupations or industries. 

2. Creation of new jobs within existing occupations, new 
occupations, and new industries. 

3. Alteration of skills and tasks required within existing 
occupations. 
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Ohe microcomputer as a iDusiness tool has several important functions: 

1. It can assist in carrying our repetitive computations. 

2. It can perform mundane, routine tasks and remember how to do 
them again and again, 

3. It can provide rapid feedback of information important to 
making present and future business decisions. 

4. It can model and simulate problems and solutions with 
minimal cost and time requirements. 

Studying and understanding the business microcomputer should be 
approached systematically and realistically. For one thing, a microcom- 
puter can have major ramifications for the educator and the business 
manager, creating problems for some while solving problems for others. 

The purpose of this Appendix is to pro"ide a realistic sense of the 
basic information a manager needs to know in planning for the introduction 
of the microcomputer into the organization or in planning for the upgrading 
of the company's computer facilities. 

C. ttie Four Basic Elements of a Computer 

A computer systeiH includes individual components just as a good stereo 
system. They include: 

1. Hardware, which is the machine itself; 

2. Software, the instructions which tell the hardware how to 
perform a particular task like accounting or job costing; 

3. Ii^ut and Output Devices, (peripherals) which permit the 
computer to communicate with the operator or other computers 
(e.g., terminals, printers, or modems); and 

4. YOO, the operator, who, after some training and time spent 
being confused by instruction manuals, can make the system 
carry out your commands. 

Ihe typical business microcomputer system is made up of d\e processor 

unit (the computer itself), a keybofd device for word or data entry, a 

video terminal, a printer, and a magnetic disk unit to permanently store 
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the important information. Ihese elements constitute the input (keyboard), 
the brain or logic (processor), the memory (main memory and disk), and the 
output (video terminal and printer). 

The computer itself is made up of several parts, each part of which 
makes up a complete electronic circuit mounted on one or more circuit 
boards. Each circuit handles specific tasks within the computer. 
Typically, there are from several to dozens of circuits, including: 

o Central Processing Unit (CPU) , which performs calculations and 
logical operations; 

o Memory, which stores information: there is random access 
memory (RAM) that stores infornjation temporarily while the 
computer is on, and read only memory (ROM) that stores pro- 
grams permanently but cannot be chan^d; 

o Input/output (I/O) circuitry which permits the computer 
to communicate with the various ir^ut and output devices, such 
as the disks and printer; and 

o Special function circuits, which help the computer complete 
tasks faster or more efficiently, such as clock/calendar cir- 
cuits or memory management units, 

Ohe transfer of information from one part of the ccmputer to another 

occurs along an electronic path known as a bus. Ohe bus consists of signal 

lines that transmit the electrical signals, ihe speed and ease with which 

this information moves about is one measure of computer performance. Most 

computer manufacturers have tiieir own bus architecture; however, there are 

several well known system buses that tie the internal workings of the 

computer together. The de facto standard is known as the IEEE 696/S-lOO 

(or S-100) bus which allows the use of circuit boards from a wide range of 

manufacturers. This is espacial^y important for specialized applications. 

Other system buses include the Intel "multi-bus" and the Digital Equipment 

Corporation (DEC) LSI-11 bus. 
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The CPU chip allows the computer to think. Biere are three main types 
of microcomputer CPU chips - the 8 bit, the 16 bit and the 32 bjt. A bit 
stands for binary digit, either 0 or 1, which is the most basic piece of 
information a computer can handle, in moving information through a 
computer, it is clear that CPU chips moving 16 bits at a time are more 
efficient than those that only move 8 bits. However, for many computer 
applications, especially related to word and text processing, 8 bits are 
more than adequate. 

The input/output board(s) connects the computer to the peripherals 
which can include the keyboard and video terminal, the printer, the tele- 
0ione modem, and the plotter. Many computers use a standard interfacing 
procedure known as the RS-232 serial interface so that one peripheral can 
connect with many other brands. 

Some peripherals use a different interfacing schema - parallel inter- 
facing. When purchasing a microccmputer it is important to know the inter- 
facing procedure for your machine and hence the type and range of peri- 
pheral devices available or the steps you need to take to add tho proper 
interfacer boards. 

D. Peripherals 

The most common peripherals are the terminal, the printer and the 
modem. When purchasing a terminal there are several important items to 
consider : 

0 the color of the characters - amber and green are the two most 
pqpular colors; 

0 whether the keyboard is detached; 

0 the feel and design of the keyboard - does it use the 
QWERTY standard, does it include a calculator pad, are 
there functions keys, where are the control and special 
purpose keys placed; and 
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o whether the display can be adjusted (tilted). 

Good printers are quite expensive, often costing as much as the compu- 
ter, although there are recent breakthroughs which will change this. 
There are four basic types of printers available: 

IiT^ct printers: 

o The dot matrix printer which is quite fast (60 - 250 
characters per second (CPS)) but does not produce an 
image comparable to a standard typewriter; 

o The letter quality or daisy wheel printer which is 
slower (15-60 CPS), more expensive and noisier than the 
dot matrix printer but which produces a higher quality 
image. The report is printed with a NEC daisy wheel printer; 

Sprayed ink printers: 

0 The ink jet printer until recently has been very expensive, 
however they are now available at affordable prices. They arc 
comparable to the dot matrix printer in print quality and 
speed, are quiet and do multi-color printing. 

Laser printers: 

o Laser printers use an electrostatic charge wherein an 
image is transmited via a laser induced toner (like a 
photocopier) to the uncharged areas on the paper. While 
low cost laser printers are very new to the market, they 
offer the speed and versitility of the dot matrix printer, the 
quiet of the ink jet printer, and their letter quality 
approaches that of the daisy wheel printer. 

The printer should be capable of providing the speed and quality of 

print needed, in selecting a printer you will almost always need a 132 

column report format. The power of printed listings is to provide dense, 

meaningful information sumraaiies. For many organizations the 

correspondence size (8 1/2") paper is sufficient. Hcrfsver, it you plan to 

do project scheduling or a lot of work w. th spread sheets, a wide carriage 

is indespensible. Be sure to specify a wide carriage, if you think you 

need one. Be certain to specify a "bi-directional" and "logic seeking" 

printer; these are fancy terms that means the printer figures out the most 
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efficient way to print a new line based on where it stopped printing the 
last. 

Communications capability permits your coln^ter to interact with 
others, There are many differen. communications protocols under the CP/M, 
MS-PC/t)OS, Apple and TRS operating systems, itie "standard" protocol has 
been the public domain (free) program caller "MODEWV. This program 
usually communicate^ at 300 baud (about 30 characters per second) using the 
Bell 103 compatible, asynchronous format. 

Some very excellent commercial programs are available, although most 
use proprietary protocols. The b^sic concern in purchasing a modem is 
compatibility. If you are considering purchasing one, determine what kind 
of hardware you wish to communicate with and what type of modem (if any) it 
utilizes. If you are interested in the subject, a very good resource is 
2t£ GsmHsr^ BandbPOK OL Personal CompL±er Communications by Alfred Gloss- 
brenner (St. Martin's Press). 

T*ie internal speed of the processor and the transfer rate of its main 
storage unit typically permit computational speeds in the range of many 
thousands of calculations per second. The speeds associated with keyboard 
inputs range from 10 to 200 characters per second. The speeds associated 
with output to printers range from about 15 to 500 characters per second 
and improving all ^e time. These differences between input, processing, 
and output make \jp one of the major considerations for determining the type 
of software and hardware to use. 

E. Information Storage 

A computer includes at least two types of memory. Random access 
memory (RAM) and mass storage memory. Memory storage occurs in bytes. 
There are eight bits in a byte and each byte makes up one character 
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(letters, numbers, spaces, symbols), in taCz each character is made up of 
unique combinations of seven I's and O'fc with the eighth bit for parity 
checking. If a memory stores 1024 bytes, that is the same as saying that 
it stores 1024 cliaracters of information. These characters are standar- 
dized the American Standard Code for Information Interchange (ASCII) and 
referred to as the ASCII code set. 

' Information storage is generally too great to use tytes as the unit, 
so the term "K" tytes is used to refer to about a thousand tytes (actually 
it is equal to 1,024 bytes; therefore, the expression 64K bytes memory 
means 65,536 characters). A machine that is expandable to 1 megabyte of 
SAM means that more than one million fcytes (characters) of random access 
memory can be used by the machine. 

R&ndom access memory is the memory that the CPU communicate? with 
directly. This memory is volatile which means thv-t the data ar<3 only 
stored as long as the memory receives power. To store the data permanently 
a mass storage .levice is needed which is non-volatile. A mass storage 
device can normally hold more information than can be held in RAM. 

Every computer uses internal RAM mCiiiOry to execute programs. New RAM 
chips are constantly being introduced with more memory at less cost, and 
there is no real reason why every 16 bit micro cannot have at least 256K of 
RAM (most 8 bit micros are limited to 64K, some can handle 128K). So, with 
256K RAM memory there should be no problems in handling most software. 
This address space should be able to contain the operating system,^ software 
and data areas required to run your system. 

There are many advantages to having a ..laximum amount of AJ^M, Nearly 
all commercial software packages use whatever memory is left over after 
their program is loaded to hold work buffer's, indexes,, etc There is often 
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a vast improvement in performance between a package executing on a 128K 
machine and the same package running in a 256 to 512K micro, due to the 
larger area used for searches, sorts and indexes. The industry standard 
for RAM is fast approaching 256K, and many expect it to double shortly. 

Ihe two commonly used forms of mass storage are the diskette and the 
hard disk. Diskettes come in three sizes - 8", 5 1/4" and several mini- 
diskettes in the 3 1/2" range. The larger the diskette the more data it 
can hold, and the more rapid the access time. Eight inch diskettes are 
standardized for professionalized systems while the 5 1/4" and mini- 
diskettes are not standardized. The diskettes come in single sided, single 
density up to double sided, double density. An 8" double sided, double 
density diskette holds 1.2 M-fcytes (over 1,000,000 bytes) of memory. 

An easy way to get a sense of relative cLlsk capacity is to compare the 

approximate page length obtained by increments of memory. For example: 

100Kb characters = 50 pages 300Kb characters = 150 pages 
200Kb characters - 100 pages 1.1Mb characters = 550 pages 
The hard disk mass storage holds far more^ memory and can be accessed 

much faster. Hard disks come in different sizes and up to 40 megabytes is 
common. 

However, mass memory storage technology is changing very rapidly which 
means that more information will be able to be stored on smaller magnetic 
media at a cheaper price. Ohis means that all storage including the hard 
disk drives (commonly known as "Winchester" drives) will increase the 
density at which it can store information as will the diskettes. 

A long awaited fantasy mass-storage media is the digital audio disk 
that uses laser technology to read and write to disk. According to a 
recent article this laser disk known as a compact or digital audio disk 
(CAD. or DAD) may be able to store 3.3 gigabits or around 400 megabytes per 
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side and be more than four tiroes faster than the diskette in transf ering 
data to memory. Bie drawback is that the laser disk cannot be erased - at 
least in the near future. However, the amount of memory plus the ability to 
be mass produced has revolutionary implications as has each major advance 
in the industry. 

F. The Tnree lypes of Computers 

Hiere are three basic "sizes" of computer systems: mainframes, mini- 
computers, and microcon5)uters. The basic differences among them relate to 
the memory size, computational speeds, and cost. However, with the contin- 
ually decreasing cost and size of the microprocessor chips while 
increasing computational speeds and useable memory, these distinctions have 
begun to blur. 

The terminology among microcomputers is especially confusing. We hear 
of the lap computer, the portable and lugable computer, the home computer, 
the personal and the desktop computer, and the business microcomputer. 
The distinctions among them are based on the size and weight of t);e hard- 
ware, the amount of main memory and useable memory, the computational 
speeds and the cost. Certainly, these distinctions have always been 
blurred, what is also blurred is the degree to which the particular micro- 
computer can be upgraded as the organization's needs grow and change. 

G. Micrc^rocessor Type 

Until fairly recently, most of the microprocessors used in micro- 
COTiputers were 8-bit devices. These devices communicate with the outside 
world and :)erforra most of their internal operations in 8 bit chunks, with 
the advent of the 1980's, these first generation nicroprcessors have been 
challenged ty new generations of 16 and 32 bit microprocessors. 



ERIC 



B-9 

65 



The 8 bit microprocessors have some Intrinsic limitations that 
restrict the size and complexity of the problems they can be called upon to 
solve. Ohe most serious constraint, in the year of f riling memory prices, 
is their 64K byte direct addressing limit. 

Another problem is that the 8 bit processor instruction sets are 
generally less powerful than those of the newer 16 bit machines. Many of 
the 16 bit processors are also being manufactured to run at faster internal 
clocking rates, thus executing more instructions per second. 

Systems incorporating the new 16 bit or 32 bit microprocessors take 
advantage of their extended addressing capability to support a maximum of 
256R to 16 million bytes of memory, depending on the system. By directly 
using this extended memory, software designers are able to solve much 
larger problems, or to w.'ite programs that provide much better user support 
and error handling facilities that can be accommodated on 8 bit machines. 

Although the 16 bit machines generally run faster than their 8 bit 
predecessors, system performance as %en by the user is determined more by 
the efficiency of the ^plications software and the operating system than 
by the processor itself. In applications which, demand enormous amount of 
processor time, such as engineering computations, statisticri, or program 
compilations, the very hlc^i speed 16 bit machines ^^ow a clear advantage. 
With higher speed comes the demand for faster and much more costly compo- 
nents, especially memory. 

The 8 bit machines typically run at between one and five megahertz 
(one megahertz = one million processor cycles per second). Nearly all of 
the new 16 bit microcomputer systems are running at about five MHz. If you 
have an application that justifies a faster processor, 16 bit micro- 
computers are available '•hat operate as fast as 12 MHz. 
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Most of the 16 bit processor s perforin their internal operations and 
communicate with the outside world in 16 bit chunks, but there are excep- 
tions. While the Intel 8086 is a full 16 bit implementation of the micro- 
processor, the most commonly encountered version is the 8088. The 
difference between the two processors is that the 80 88 communicates with 
the outside world in 8 bit chunks. Uiis retards its performance somewhat, 
but allows it to make use of the vast quantity of inexpensive 8 bit 
peripheral support hardware. The result is that the 8083 based systems 
(like the IBM PQ are considerably less costly than a corresponding system 
built on the full 16 bit 8086 processor. 

Some manufacturers are using 8 and 16 bit or 16 and 32 bit processors 
to create systans incorporating two microprocessors. 

The internal architecture of the processors varies widely. One of the 
most advanced is the Motorola 68000 microprocessor which employs a 32 bit 
internal architecture which can multiply and divide (a rare feature), 
Ihese features make for "hidden" performance improvements exceeding those 
expected purely from higher processor ^eds, Bie 32 bit internal archi- 
tecture of the Motorola 680 00 is a preview of the next generation of 
micrc^rocessors, the 32 bit machines, that are now reaching the market. 

Sixteen bit microprocessors can generally address much more memory, 
but their full capabilities are not always exploited. Microcomputer 
desjg. irs can limit the amount of memory you can place on ^he system 
through design decisions that cannot be undone. Kiis reduces the cost of 
the hardware, but limits your future latpansion options. The amount of 
memory you need on your microcomputer system is determined hy the require- 
ments of your most demanding application and by your plans for future 
expansion of your system. You should know bow much memory is supplied with 
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the system and what its memory limit is. 

If you plan to move to a multi-user system, you will need memory to 
support each user you add to the system. Some common applications packages 
work more efficiently, or can manage larger problems, if more memory is 
available. For example, word processing packages can more easily manage 
large documents if more memory is available; electronic spread sheet 
programs can handle larger grids if the memory is available. 

H. Software 

Software refers to the program and data. The program is a set of 
instructions which when installed in the computer's memory will perform 
specific actions, Ihere are two basic types of microcomputer software - 
the operating system and the applications software. Ihe operating system 
is a collection of programs which talk directly to the microprocessor and 
allows the components of the computer to interact, it allows the user to 
load software into the computer and to copy and store files and to carry 
out the basic user commands related to the development, use and storage of 
information. 

Computer manufacturers either have their own qperating system which is 
particular (proprietary) to their hardware or they use operating system 
software that is somewhat standardized among computers. The two most 
popular operating systems used today are the Microsoft Disk Operating 
System (MS-DOS) and its IBM version, PC-DOS, and the Control Program for 
Microcomputers (CP/M). Thousands of applications software packages are 
currently available for MS-DOS and CP/M. Otie most popular standard in 1984 
is MS-DOS. 

CP/M has been the most popular operating si^st^ for computers based on 
the 8 bit 8080, 8085 and Z80 microprocessors. Since its debut in 1975, 
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CP/M has been adapted to run on more than 300 different microcomputers. 
Even computers with incompatible microprocesesors like the Apple II and 
IBM-PC can run CP/M with the help on an extra circuit bo^rd, 

CP/M is a no frills, single user, single tasking operating system. It 
only requires about 5K of RAM, which is imports..' for the early 8 bit 
machines machines which could only support 64K bytes of memory, and usually 
only came with 24K of RAM. CP/M's big selliig point is. its previous 
success. Because of its popularity, programmers have written a lot of 
software for CP/M cmd today the operating syst^ boasts the largest library 
of business-oriented microcomputer software. Also as a "mature" operating 
system, CP/M is relatively free of bugs and is supported by a library of 
detailed guides and books. 

The manufacturer of CP/M, Digital Research, Inc., has not been resting 
on its laurels. It has developed a family of CP/M-related operating 
systems that run on newer, hardware and offer advanced capabilities. 
Members of this family include MP/M II, CP/M-86 and Concurrent CP/M, MP/M 
II is d multiuser veision of CP/M that can support up to 16 timesharing 
users oil 8080, 8085 and Z80 based systems. CP/M-86 is a version of CP/M 
that runs on Intel's 16 bit 8086 and 8088 micrc^rocessor s. Concurrent CP/M 
rides the current wave of integrated softwaie by offering a multitasking 
version of CP/M-86 that can run as many as four programs on the same system 
at the same time. 

Largely because of IBM's decision to use MS-DOS, a competing CP/M 
look-alike operating system from Microsoft, on the IBM Personal Computer 
(PC), CP/M-86 has lagged behind MS-DOS in the 16 bit market. However, 
because CP/M-86 can share disks with CP/M, it is a favorite choice for dual 
processor machines like the CompuPro 8/16, the Zenith z-100 and the DEC 
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Rainbow, which have both 8 bit and 16 bit processors. 

Also, in an attempt to make Concurrent CP/M mort. attractive to MS-DOS 
users, Digital Research has recently produced Concurrent DOS which has the 
ability to run cp/m-86 and MSt-DOS software. Users should new be able to 
get the best of two worlds - k multitasking ability of Concurrent CP/M 
and the large software library of MS-DOS. 

MS-DOS is fast becoming the leading single-user, single tasking 
operating system for computers based on the 16 bit Intel 8086 and 8088 
microprocessors. MS-DOS has the largest library of business-oriented 
programs for 16 bit microcomputers. 

In its earliest versions, MS-DOS looked a lot like CPy'M to the user 
because it included many of the same commands and functions. Beginning 
with version 2.0, MS-DOS began offering features more characteristic of 
Xenix, Microsoft's version of UNIX. Many industry observers speculate that. 
Microsoft will continue to add UNIX-like features to MS-DOS, turning it 
into a multitasking system to compete with Concurrent CP/M. 

Bell Laboratories (AT&T) holds the copyright to UNIX, a multi-user, 
multi-tasking operating sysem that has been popular since the raid-1970's on 
minicomputers like Digital Equipment Corporation's PPP-U. Microcomputer 
SOL. id-alike s with names such as Xenix and fl^X are now becoming available 
for 16 bit microprocessors. IBM has blessed UNIX by announcing that it 
will use its own version of UNIX on its IBM xr/370 and its 32 bit computer. 

Microsoft Corp. is the largest distributor of UNIX for microcomputers. 
Its licensed version, Xenix, runs on 16 bit systems using the Intel 8088 
and Motorola 68000 including the Tandy System 16, Fortune 32:16 and Apple 
Lisa, 

Progranmers like the UNIX-like operating systems because of the ease 
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with which they can string programs together with "^ij-es" and "filters", A 
pipe aJ.lows you to send results from one program directly to another, and a 
filter will perform opirations like sorting or ^counting data as it moves 
from one file to another. This "toolbox" concept allows programmers to 
create systems with a lot of power and flexibility. 

Another UNIX concept is the tree-structured filing system. This is a 
means of organizing the hundreds of data files that can fit on a hard disk 
into director ies and subdirectories. Each subdirectory maintains a manage- 
able number of files, say 10 to 20, and has a connection or path to other 
subdirectories. This approach makes a lot of sense in a multiuser system, 
where each user can control her or his subdirectories. 

Because of their complexity, UNIX-like systems use a lot more memory 
than simpler operating systems like CP/M. For this reason, they are avail- 
able only for the 16 bit and 32 bit microprocessors that can handle large 
amounts of memory. Many observers are betting that UNIX will become the 
leading operating system for the i4xt generation of more powerful microcom- 
puters. 

Applications software gives the computer ^rsonality. This is the 
range of software packages which permit a computer to carry out a parti- 
cular set of tasks (word processing, accounting, project scheduling, 
statistical analysis), Ihe range of software applications seems virtually 

endless, ihe most common generic applications software are: 

» 

o word processing 
o electronic spreadsheets 
o database management 
o accounting packages 
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o integrated data management packages which combine word 
processing or text editing with a spreadsheet, a database 
manager, graphics and possibly communications 

Video games are a different type of software, more because of their 
purpose than anything else. The home computer video cartridge games come 
with read only memory (ROM) where certain instructions are imputed and 
limited choices are available to the user, 

A third kind of applications software are the computer "languages" 
which permit the user to develop his or her own computer applications. 
Commo.-i computer languages include BASIC, FORTRAN, PASCAL, and COBOL with a 
host of more recent languages with names like MODOLA-2, ADA, ^nd PROLOG 
available. 
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APPENDIX C: O'.TRVIEW OF TOE INPORMATICN DISSEMINAT3DN WORKSHOPS 



A. Introduction 

As part ot the final information dissemimtion requiremsnts of this 
study, two workshop/semimrs were held: one at Cerritos Community College 
in Nor walk (near Los Angeles) on September 20, 1984 and one at Merritt 

Xin Oakland on September 26, 1984. Project members included Harold 
f Project Director and Mr. Denny Porter, Senior Researcher «t both 
sessions and Mr. Jerry Reynolds, Senior Consultant, in Oakland. 

Invitations and informational packets were sent to the Community 
Colleges in California which had been previously identified as having 
construction technology vocational education courses. Invitations were 
also sent to the project Advisory Committee members and to administrative 
orficials and instructors of the Carpenter's Union Apprenticeship programs 
for the nortnern California area, 

ahe following individuals attended the September 20th workshop: 
Cnarles Mull, Assistant Professor, Pierce Ccmmunity College 
Frea Lamm, Associate Dean for Occupational Education, Compton College 
Ernest Maurer, Dean for Technical Division, Orange Coast Community College 

Frank E. Denison, Jr., Professor of Construction Technology, Orange Coast 
Community College 

Rooert Leufurd, \bSOciate Instructor of Construction, Orange Coast 
Community Colleo*' 

Peter Gibson, i-.»ouructor ot Construction Technol'^gy, Antelope Valley 
College ^ 

Rooert Petri. Jead or. Conscruction Technology Department, Fuller ton College 

Jim Clarke, Professor of Construction Technology, Orange Coast Community 
Coj-lege 

Stephan Robinson, Professor or Construction Technology, Orange Coast 
Community College 
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Dr. William Boakes, Specialist in Technical Edication, California Community 
Colleges Chancellor's Oifice 

Trie following individuals attended the September 26th workshop: 
Hal Droraensk, Construction Technology Instructor, Gavilan College 
Ed Wicks, Construction Technology Instructor, Sierra College 
Tom Castalbo, Coordinator, Sierra College 

Tterry Caxlan, Training Officer, Carpenters Apprenticeship Program 

John Palmer, Training Otficer, Carpenters ^renticeship Program 

Roger Tromoley, Training CoordinatoL, Carpenters Apprenticeship Program 

Paul Knudson, Training Otficer, Carpenters Apprenticeship Program 

BOD Buckincjtiam, Head ot the Vocational Edication Division, Merritt College 

B, E.H, White and Company Presentation 

Mr, Harold Charns, Project Director for the project, opened the 
program with a brief overview of the entire project, the genesis ty which 
it took form, and the unforeseen difficulties which arose in trying to 
obtain both hardware and relevant software. It was noted that the 
computers were well received by the instructors who used them, and the 
stude-its who took advantage of their being available in the classroom. ^ -o 

Itie attendees were tiien asked to identic themselves, their positior^ 
and their scixx>l, and their interest and current knowledge level and use of. 
microcon^ter s. 

Reterence was made to the working papers available in the workshop 
handout packages. These included the following: 

o Executive Summary (a copy of th2 executive summary in this report) 
o Workbhop Paper No. 1 (a copy of Section II in this report) 
o Workshop Paper No. 2 (a copy of Section III in this report) 
o Workshop Paper No. 3 (a copy of Appendix B in this report) 
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Mr. Dennis Porter, Senior Researcher presented a brief overview of the 
uses of microcomputers In the construction trades and In the construction 
technology classroom, Rererence was made to Workshc^ Papers No. 1 and 2. 

After a 10 minute coffee break, Mr. Porter continued with a discussion 
of the three demonstration projects, included was the background on the 
selection process, the priority "wish list" of the Instructors for use of 
the microcomputer In the classroom, the hardware and software used, and the 
results and conclusions for each site. 

C. Micioconpiter and Software Daaomitratlon 

Hie workshop/seminar concluded wltii project members giving a hands-on 
demonstration of the three m^.crocoroputers^ and their software packages, 
used during the d@caons^ation project. 
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APPENDIX Di MICROODMPOTER SOFTWARE RELEVANT ID TOE OONSTUCTIDN BIADES 

The following materials are taken from various sources to provide 
inrurmation on the software (computer programs) currently available for use 
on microcomputers. The majority of this appendix is a comprehensive 
description of software taken from the notebook supplied in tne full-day 
seminars conducted by Micro Methods, Inc. Bie balance of the appendix is 
several reprints that contain add:tional information on microcomputer 
software. 

Additional information on microcomputer software relevant to the con- 
struction trades can be accessed from a data base that c^Tvers the ooraplete 
range of construction computer news from acquisitions to detail reviews 
of construction software from 1981 to the present: 

Producer: Construction Industry Press 
1105-F Spring Street 
Sliver Spring, Maryland 20910 
(jJl) 589-4884 

Available om NewsNet, Inc. 

945 Haverf ord Road 
Bryn Mawr, PA 19010 
(800) 345-1301 
(215) 527-80300 

And, finally, some simple but useful pro9i.ams can be found in publica- 
tions such as School Shop or New Shelter magazines. 'Ihese are uc^ually 
Basic program listings written for a particular microcomputer (usually an 
Apple ll-e or a Radio Shack TRS-aO), but someone with a familiarity with 
tne Basic language can easily modify them for almost any other computer 
systen. 
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Word Processing 

Uncil a few years ago, word processing sottware was 
minicompuwer based and expensive. The microcomputer systems 
available were dedicated to word processing, and while they were 
easy to use, the computer was limited to word processing alone* 
We are now in our third generation of microcomputer word 
processing programs. They take a while to learn if you have not 
used them before, but h.ve good help commands and are reasonably 
well documented. The> can improve office communications when 
usee, thoughttully. 

Beyond the use of typing and text formating, word processing 
is typically used for such purposes as: 

• Form letters where large quantities of personalized form 
letters can variably change such information as name, 
address, date, or specific information; 

• letter and memo typing; 

• document creation including the text for bids or 
boilerplate for contracts which should be changed from 
time to time (in which process documents can more easily 
be prepared, edited and revised); and 

• records processing that requires the creation of a 
database of formated information that can be amended at 
any time and sorted. 

The "better" word processing programs provide full screen 
editing which requires customization for your particular 
hardware. Full screen and printer editing reqrires special 
control codes for cursor control, boldfacing, underlining super 
and subscripts, and formating. Features to look for in a word 
processing package include such features as: 

• 

• Insert/delete; 

• global search and replace; 

• text justification; 

• footnoting; 

• indexing; 

• automatic pagination; and 

• hype nation. 
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Figure 4: 
Best Selling Word Processing Software 
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Word Processing Package 
Publisher - Systems 

Wordstar - MicroPro - Apple, 
IBM, DEC, XT, CPM 



Cost 



$495R 
$269D 



Applewrlter II - Apple - Apple $150R 



10 



PFS: Write - Software Publish- 
inf^ - Apple and IBM 



Bank Street Writer - Broderbund 
- Atari and Apple 

Easywriter II - lUS - IBM, DEC 
and TI 

Multimate - Softword Systems - 
IBM 

Word Juggler 2.2 - Quark - 
Apple 

WordPerfect - Satellite - IBM 



Work Handler - Silicon Valley 
Systems - Apple 

Perfect Writer - Prefect - IBM 
and CPM 



$UOD 
(IBM PC) 

$125D 
(Ap.IIc) 

S69R 
$45D 

$350R 
^|239D 

$495R 
$299D 

$295R 



$A95R 
$375D 

$199R 
$115D 

S389R 
$149D 



Source: Microworld, Auerbach, Inc., February 1984. 

D - indicates discounted price 

R - indicatei suggested retail price 
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^ Figure 5: 



System Capabilities of Word Processing Best Sellers 
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integration with mailing list/ spelling checker^ 
" spread sheet and data base software 

• clear documentation 
centei: a line 

• create tabular material 

• merge two files from the same or different r^iskette 

Word processing software is especially useful, when the firm 
has regular correspondence/ and other text like bids, contracts, 
subcontracts and communications wnich require editing but need 
not be rewritten each time. Diskettos take the place of file 
cabinets for storing the master correspondence. Master contracts 
can be prepared with the proper changes for each situation. 

\ Figures 4 and 5 compare several of the popular word 

processing packages. These workshop notes were written on 
Wordstar. 

Bundled Software 

Some microcomputer manufacturers include software with their 
computer system* Thi.'S is known as "bundled software" as it is 
bundled into the offering, if a firm is small and looking for a 
single user start-up system that can be later expanded, it is 
smart to consider whether software is including in the price. It 
is not unusual for word processing, an electronic spreadsheet, 
some file management, and even a accounting system and data base 
'. management system to be included in the hardware purchase price. 

^ Electronic Spread Sheets 

The introduction of microcomputers into offices was helped 
by the the first electronic spread sheet package, Visi-Calc in 
1981. Similiar packages and later versions which integrated 
several features with the spread sheet have heen the largest 
i^elling microcomputer packages. Spead sheets are now in their 
second generation and still extremely popular for the small 
business owner and manager. 

These packages enable the user to create models or programs 
by entering assumptions, into appropriate rows and columns and 
creating relationships ' (formulae) among the cells (intersections 
of a particular row and column). This format is much the same as 
an accountants columnar pad. They are extremely versitle and 
aftk:r the Initial confusions they are easy to use. 

The electronic spread sheets have grown popular because of 
their usable and versatile applications including: 
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budgetary forecasting and control 



cash flow projections 

bid preparation 

job cost analysis 

. business planning 

tax preparation and analysis 

The first gerii^ation spread sheets have almost all of the 
essential power of the second generation programs^ but do not 
have the advanced formats and functions of the newer programs. 

This generation grows out of the recognition of several 
limitations - the desire for more memory, the ability to link 
individual spread sheets together into an Intergrated system of 
sheets, more powerful arithmetic and formatting funtions, and 
more fully integrated graphics, data base management and word 
processing/text editing. 

The better . electronic spread sheet applications have some of 
these features: 

at least 64 columns by 254 rows 

a convenient and economical command language 

d simple command to force recalculation of the 
entire spreadsheet 

. the ability to "work with two spread sheets or 
sections of one spread sheet, view them in split 
windows and switch back and forth between windows 

prompt lines and a help menu 

ability to enter labels, values and formulae in sny 

. „.cell 

ability to specify column widths 

a build in set of function commands (logic, square 
roots, minimum or maximum) 

ability to replicate and copy cells and rows or 
columns 

• ability to protect the contents of any cell, row, 
column or block to prevent overwriting or new data 

Figure 6 is a comparison of several elr»ctronic spread sheets. 
There have been recent improvements in them, primarily upgrading 
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Figure 6: 

C owpfirntlve Fe ature s Chart — S p readsheet Packages 
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them to integrated data mangemsnt systems. Before purchasing 
one, at the least ask about technical reviews on them reported in 
such publications as InfoHorld. 

Integrated Data Management I . 'rkages 

A useful and currently the most popular software application 
is the integrated data management application. These packages 
combine some word processing features, with the data base 
management system (DBMS), a spread sheet, graphics and possibly a 
communications (computer to computer) module. In order to 
provide all. these features, the individua.^ modules cannot be as 
powerful as their stand alone cousins. Usually each package will 
have one module which is the strongest or most powerful. This is 
important to know when making choices. 

The beauty of these integrated packages is that they operate 
with one set of commands and one can hop back and forth or use 
windows to interrelate the functions. For example, data can be 
selected from the DBMS, analyzed further on a spread sheet, 
summarized via the text editor and displayed with graphics. 

The most popular integrated data management application is 
LOTUS 1-2-3. It has a second generation version. Symphony, which 
has also been cevieved favorably. Other popular versions are 
Context MBA, SuperCa'.c3, Peach Text 5000 and Visi On. Because of 
the extensive memory requirements associated with graphicsr pay 
particular attention to the RAH and static memory requirements of 
these applications. 



Figure 8 is a comparison of several integrated "spreadbase" 
packages. Although SuoerCalcS is not included, it should not be 
cverlooked when mak.-».n9 your choice. Should you drop your first 
generation program in favor of a spreadbase like Lotus 1-2-3? 
There certainly are advantages, especially if you have a graphics 
terminal or printer capable of prj.nting graphic displays, but, it 
depends on hew you use it. However, if buying a spreadbase for 
the first time, get an integrated one. 

Templates 

There are add-on programs called templates which make 
certain kinds o£ applications morx2 powerful and easier to use. 
Fcr example, the Template People, P.O. Box 1029, Crestli *a, CA. 
92325 advertise a construction job cost template that. \..»,li^s 
organize almost all the costing functions related to a*i fttcimahe 
or project budget. It costs $49.95 and works with Vii-iiCalc* 
Supei'calc, and Multiplan. .... 

Data Base Management Systems (DBMS) 

A data base identifies a set of data that the computer can 
access and manipulate. By comparison, a data base manag^^ment 
system is a tool for solving information problems related to 
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Figure 7: 
Comparison for Integrated Spveadbases 



System Capabilities 



Vendor /Package 



Operating System 















4J 




4J 




00 








c 




e 




c 


















c 






§ 




1 






o 










0) 




0) 








0 




00 








00 








ana 




Mo 


Cd 


sin 




nvl 








4J 
















0) 


0) 


0) 


00 




0) 




0) 




u 


CO 


00 




to 


X 




0 


(d 


c 


c 


cd 


u 


CO 


«j 


u 












•a 


C 






4J 








cd 






0) 


(Q 


a 


cd 


a 


0) 




•a 


cn 




•a 


4J 


cd 










0) 


c 


(d 




a 








a 




a 


c 


C/3 








o 





Price 



Business Solutions 
Jack 2 

The Incredible Jack 



UCSD p-System 
Apple DOS/SOS 



"XX 
XXX 



X 
X 



$179R 



Context Mgmt Systems 
Context MBA 



Executec . . 

SeriesOnePlus . 



Lotus Developme.t 
1-2-3 



PC-DOS + UCSD 
p-System 



X X X X X 



CP/M 86, PC/MS-DOS 
Unix, Xenix 



Apple T)OS/SOS 
PC /MS-DOS 



X X X X X X 



X X A 



Softvart Products Int'l 
Open Access 



Vislcorp 
Vision 



"C-DOS 



PC-DOS 



X X X X X 



X X 



X X X X 



$695R 
SA59D 



$495R ^ 



$A95R 
$329D 



$595R 



SA95R 



85 



information stored on disk. Data base management strategy 
contrasts markedly with the approach used under management 
information systems. That is, under a MIS, each application or 
program is connected to its physical data. Thus, an accounts 
receivable file and an accounts receivable customer file were 
connected rfith the accounts receivable ledger and the sales 
inquiry program. Under the DBMS, the applications or computer 
programs have a logical view or access to the data that are 
independent of how the data are physically laid out on the disk. 
The data on the disk can be changend or supplv mented without 
requiring program changes. 

Data base management systems make sense in any situation 
where an organization has a mass of files to be logically stored 
retrieved and periodically manipulated. These systems could be 
used for such tasks as iraintaining inventory, fixed asets, market 
r^searct - "sonnel administration and accounting systems. The 
attached Cabe study is one example how a DBMS was used for 
maintaining p rsor.nel data. 

There is a special terminology used with DBMS. A Ule is a 
collection of data on a disk accessed by a unique name* It 
generally contains a sequence of records of identical format, 
each containing a ^serie . of fields. It may include a data 
dictionary, an index, a moreen layout, or any combination of the 
above, A recL)rd is a gro'ip of related fields of information 
treated as a unit. A JLifiJLd identifies a location in a record 
where a data item is stored. This field has certain 
characteristics, such a^ length and type (numeric or character 
string). . Open files indicate the number ot files which can be 
opened simultaneously so that a user can address different files 
and print them in a report all at once. A sche ma is a logical 
picture of the data base showing the relationships between 
various lecordFi. The detailed contents of the records come from 
the data dictionary. A daJ:a d< rtiotiaty is a full description of 
the field in a data base. It describes the relationships between 
various fields in a data base, and it describes each field by 
r e, report heading tag, length, data type^ and high and low 
T\its. 

To apply these definitions, a potential buyer would first 
have to come to a under su'^rjding of his or her needs by specifying 
output requirements, input requirements, determining file 
struct 're and forms design. Based on this, the user will 
pinpoint: number of files, number of records, number of fields or 
variables, field size in number of characters, open files for 
accessing multiple fields and the report generation features. 
For example, one user chose :<c;J ector over dBaseXI because 
JTelector featured a menu-driven program, 89 fields per record 
(dBase II allows up to 32 fields per lecord), Gev?n open files 
(vs. dBase Il's two) and Selector's ability to gene-ate reports 
in a on-columnar format. 

The DBMS s ''tware varies a great deal in its power dnd ease 
of use. It brings substantial versatility and power to the 
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microcomputer, but care should be used in applying it in the 
firm. To understand the value of the DBMS, it is important to 
distinguish it from file management software* 

/■' 

File management software is useful in maintaining and using 
a single file of information (related records about a topic). 
DBMS software creates data files, allows the individual records 
and the files to be integrated through extensive programming 
alternatives. The files can be indexed allowing ease of access 
by a range of fields (name, address, city, state, zip, phone #) . 

The most populai: DBMS is also the most complex, dBase II. 
It is used to generate mailing list, student records, accounting 
systems, inventory programs with very large files (if organized 
with discretion) . 7 

The command languages in DBMS ure powerful, which is helpful 
to a programmer but sometimes frustrating to the occasional user. 
Therefore, it is important to seriously analyze the extent to 
which you need create electronic data bases before considering 
which, if any, ^ystem to purchase. 

Many database systems provide a means to interface their 
files to workpiocessing and electronic spread sheets. The mcot 
popular DBMS are "relational" in structure. This means that the 
records of a file correspond to rows and the fields of a record 
correspond to columns. Other structures are File Management 
System and Network/Hierarchial. 

A good DBMS should include these capabilities: 

screen/forms generator with full screeu editing 
feature _ . , 

. ■ extensive and powerful data manipulation commands 

. convenient indexing and access 

. multiuser/multiterminal record locking 

. relational database definitions 

. . facilities for easy file creation 

The attached article gives a good overview of the features 
of the DBMS. Interface Age does a very good job of comparing and 
contrasting business software applications and is a good magazine 
to use in researching applications. 
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Case Study 
Using a DBMS for Personnel 



Firms can purchase personnel software, but this application lends 
Itself to a DBMS. That is, it can keep track of hiring and firing people, 
employee qualifications, salary reviews and changes, merit raises, perf ord- 
inance appraisals and obligatory insurance forms completion. Even the 
mlnutia of personnel administration such as requests for checks, deductions 
for FICA, etc., can be handled. Uslng'a small computer with any one of 
several database or spreadbase packages, managers can juggle employee or 
outside consultants* hours and human resource allocation in keeping bud'^ets, 
training and project schedules, handling recruitment, etc. Small corpora- 
tions can also generate complete reports, benefit statementSt salary surveys 
and employee performance appraisals. 

At more of the divisional or decentralized level, some organizations 
maintain information about their employees' salaries, project schedules, 
etc. In effect, personnel records will be controlled at the divisional 
level or at the source, with the organization's overall personnel data being 
maintained and periodically updated on the organization's mainframe compu- 
ter. Such divisional records would be periodically audited and access to 
their contents restricted to authorized personnel, 

A stand-alone small computer can handle the necessary personnel data 
for organizations having as many as 5,000 employees, depending on the amount 
of memory on hard disk. For companies with more than 5,000 employees, the 
advantage of small computers is that you ca.i use them as terminals to 
extract data from a mainframe computer, and manipulatu that data indepen- 
dently. 



Personnel Manager and Manager Program Collection (Datamersion Corp*, 
Northbrook, XL), integrated time and personnel management program. DB Master 
from Stoneware (San Rafael, Ck) . 



Decision Support Systems 



There is a good selection of analytical tools available to 
Lhe manager. Examples of the generic uses are; 

financial modeling 

statistical analysis 

linear programming 

general purpose problem solving 

(- 

These software packages are more limited in number and reviews 
on them can often be found in InfoWorld. 

Other Management Applications 

Thare are several other management applications available 
which should be noted. Personnel management packagesr or modules 
are beginning to appear although the more complete ones are 
expensive and often linked to micro-mainframe configurations. 

Professional timekeeping and billing systems are available. 
They are of particular interest to attorneys but have wider 
application when different billing rates for different staff are 
used. 

Other programs of possible intere t include: 

fixed asset management 

. business grapnics 

... desk organizer . . 

stock market retrieval system 

mailing list management " - . . 

communication.*; 

taxes 

A Cautionary Note 

The advantages of including the gene'-ic management software 
in your initial computer purchases should not overshadow your 
priority software needs. Don't be sidetracked by the bundled 
offerings if they are not what you need O" if they cannot 
interface with other softwcrc that you intend to buy or 
'"ommunicate with. However, if they mtet your priority needs, and 
che hardware that the bundle accompanies meets your three year 
planning needs, then you stand to save a substantial amount of 
money by taking the bundled offering. 
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Data base programs can be the most effective computer 
applications available. However, it is vital to understand 
both their capabilities and their limitations. 



ERIC 



The term data base U one of ';hoae 
high-tech terms that nearly nvery- 
one ia familiar with. Unfortun- 
ately, a lot of confusion eiisUt as to what 
a data base really is and what the aver* 
age computer owner can do with one. 

Data base programs encompass a wide 
range of products, each with different 
capabilities. They include file manage- 
ment systems, systems for creating ap* 
plication programs (code generators) and 
true data basQ programs. All the pro- 
grams ahare the ability to provide the 
user with the power to create, nunipu* 
late, and report on data files created ac* 
cording to user specifications* A data 
base program is a general program, as 
opposed to a specific application like ac- 
counts receivable. What is a data base? 

Through a lot of abuse and misuse in 
the microcomputer bdustry, the term 
data base is not as precise as it once was. 
Unfortunately. Just about every program 
seems to claim some form of data base 
organization. It's confusing, even to 
professionals. 

From a purely theoretical standpoint, 
c'efining a data base b simple* It is a file, 
a group of files) that consists of a col- 
' lection of interrelated data in a structure 
that provides links between elements in 
the file. In the world of mainframes, the 
definition includes some additional re- 
quirements about the way in vhich the 
data elements are related to each other. 
However, for the microcomputer environ- 
ment, a data base has been redefined to 
include virtually any collection of data 
in files. Data base programs are those ap- 
plications that are designed to allow 
users to create files' and utilize the 
mjcrocomputer to maintain information 
in an organized fashion. In the micro en- 
vironment, there is often no distinction 
betv\3«n a file management system and 
a formalized data base system. 

For a program to qualify as a data 
base, it must allow its user to create 
custom files and inquire about those files 
in different ways. The user must be able 
to create reports and lists that are 
organized according to selection criteria 
of the user. 

The concept of a data hsde Implies that 
somehow each of tho data element;: are 
connected to each other-*that they share 
some common rutationshlps. There are 
many ^ Ays in which these t^lationships 
can be sy3temati^«sd. but in th^ current 
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microoomputer environment the buzzword 
seems to be relational. The problem is 
that moat users have little, if any, knowl- 
edge of what that term really means, and 
there are more than a few industry people 
with the same lack of clarity. 

A relational data bas'i 

In theory, a relational data base is one 
in which each data element is sa indepen- 
dent item linked to every other t«^lat«d 
element by a series of complex relational 
links. A true relational data base allows 
the simultaneous update of numeroua 
typea of information as the restdt of 
these links. Also implicit is an elimina- 
tion of redundancy* If the data base con- 
tains a data element "New York,'' that 
element will appear only once in the data 
base* Links and Pointers to all other data 
elementa that are related to New York 
will organize the data structure. Does it 
sound complex and esoteric? It is. It also 
requries a tremendous amount of compute 
ing horsepower and memory require- 
menta to effectively implement. What 
one can accomplish with a $200,000 
package running on a mega-mainfirame 
is not about to be found in a S600 
package needing only 48 KB RAM. On 
the other hand, a pioperiy used data base 
system on a micro can produce resulta 
that are impressive by any standards. 

Many so<alled data base systems are 
really nothing more than file manage- 
ment systems, a much simpler operation 
than a true data base. Basically, all a file 
manager does is allow a user to create 
files, update them, sort them in whatavo* 
order is required, and finally create 
reports from the data. Each data element 
is independent, and only through the sort* 

g process or the indexing process (in 
\«Aich keys or pointers to the records are 
sorted) are records ordered. In other 
words, with a file management system, 
records are kept individually, with no 
relational tags to link them together. In- 
stead, the process of ordering t^cords is 
done by sorting the records according to 
various attributes. 

The vast majority of data bases for 
micros are in essence fancy file manage- 
ment systems. While every ^fforv was 
made to clarify whether the data base 
systems included in our smvey %it really 
file xTjuaagement systems, the condusions 
were often undentcndabty difficult. 

Some data base programs are In reality 
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designed to be tised as tools to create 
finished applications programs. They are 
essentially code generators that are 
meant to be used by the skillful user to 
create custom programs with specific 
data and file management. These pro- 
grams may allow the user to create 
menus and data input screens, custom 
processbg routines, and different typea 
of reporta that extract data from the 
files. With a Uttle skill, a user can pro- 
duce ^program that Ixka like it was pfo^ - 
grammedfrom scratchi>y an expert The 
data base program itself may be almost 
transparent to the user after the applica* 
Uon is generated. A good example of a 
program developed in Just this fashion 
is the Champion accounting program, 
^ which ia written in Dbase IL 

< 

Inquiry programs 

Other programs are really unsuitable to 
be used to generate finished applications 
programs. They are intended to serve as y ' 
inquiry programs from the console, or ( 
they nuiy have internal menus to help 
the user in the selection of data base 
functions. TIM is an example of a data 
base sjrstem that is not intended to 
create finished applications— ite presence 
is always indicated by the complete 
menus used to guide the user through 
the various options available. 

A data base program can be one of the 
most useful programs a computer owner 
has. It can be used as the focal point for 
the devebpment of a complftte applica- 
. tion, or only as a utility program to fill 
in special needs not met by other applica- 
tions products. A data base is a general 
program; ite uses are limited only by the 
imagination and ingenuity of ite users. 
• The basic data base does nothing more 
than allow a user to create a file to his/her 
own specifications. In other words, if a 
name and address list needs to be com- 
puterized, a data base program will a^ow 
creation of a file Into which those records 
can be entered. The fields, or types of 
data to be Input, are totally at the discre* 
tion of the user withic the physical con* 
strainte of the system. In addition to the 
normal fields, for example, a fiold listmg 
the most recent date that clients were 
seen might be needed. A regular commer 
dally available name and address list, 
frogrim wouldn t have this flexibility— \ 
but with i dati base program, it can 
easily be created. 
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Once the data base program haa 
created a file structure for the name and 
address list, all data can be input. Later, 
reports con be created that list the infor* 
mation. One might wish to create a mail* 
ing label run or an alphabetical list; 
perhaps a list by city is important. What- 
ever the requirement, a data base pro- 
gram can provide the necessary flexibility 
to accomplish your goals. 

Beyond these Sasic applications, ther« 
are more complex and sophisticated uses 
for a data base program. In the hands of 
a skillful user, the data base program can 
be used to create complete applications 
programs, some of which may be indis- 
tinguishable from commercially available 
software. Most users imagine that they 
will utilize data base programs this way. 
However, few uf rs will ever have a data 
base program that is as polished and 
bug*free as a regular pre-packaged soft- 
ware program. Their aspirations will be 



countered by the facts of programming: 
it is a tough, tedious, and complex affair, 
even if the user has the strong tools of 
a data base program available. 

Most computer users can think of at 
least half a dozen good applications for 
a data base program. Since they are so 
generalized and adaptable, no complete 
microcomputer installation should be 
without a good data base program. The 
problem,, of course, is how to decide 
which program is the right one. 

How to choose a data base 

Choosing a data base system b not an 
easy task. With so many products on the 
market today, there is a lot of confusion 
as to which products are really the best. 
Choosing a data base is something like 
purchasing a car: There are many 
different models to choose from. Each 
one has its good and poor features, and 
each has a unique style. To evaluate the 



market's offerings effectively requu-es 
knowledge of how the system is to be 
used and what the skill level is of those 
who will use the system. Consequently, 
the criteria that each user has vrill depend 
upon that user's needs. However, there 
are some basic guidelines for making an 
intelligent choice. 

The first characteristic to look for In 
choosing a data base program is a system 
that matches the skill level of the user. 
It doesn't make much sense to purchase 
the Excaliber DBMS, which can outper- 
form three Cray mega«mainframe com* 
puters in tandem while using only one 
disk drive and 48 KB RAM, for example, 
if no one can understand how to imple* 
ment or use it. Some of the products on 
the market, quite frankly, are designed 
by programmers for programmers. With- 
out a good background in microcompU' 
ters, chances are the user will get con* 
fused, frustrated, and lost before he/she 



Star Art Company: A^^^^^C 



The Star Art Co. (Lo^ Angeles, CA) - 
is a specialty dealer in fine ut ; 
objects. The company rejected aQ V C 
the conventional Inventory and •aJes^:.^'^^ 
order entry programs because the bom- j^.^ 
aierdaHy available software is btended..;;^; 
for use by wholesalers— more appropriata . ; .: 
for auto dealers than fine art The com^T 



ceptualizing the interactions that must 
take place in a computer accounting ap- 
: plication, A sales order entry and foIfiU- . 
ment system Involves numerous activi* \ 
, ties, including gathering customer hfor- ' 
, mation, hiputting ordfer information,': 
''cfaeddng inventory status, deletingitems . 
:.from Inveiitory, adjusting accounts t^ ': 
.ceivable, accounting for cash received.. 



pacy also wanted to have the flexibility?-/;;^ 

of reports that were summarized spedG- ' -itpdating^.lialea. information, ['updating.^ 
cally for a fine-arts dealer. 1*^/*r?^^^f^f^^^ backordSat informiition, adjusting^ ton^;; 

Convinced that a conventional Inven- '^.< \ missicns files, and printing inyoficea*"^^^ 
tcry program would not work, Ciie am^^r r - That's a complex aaeiortment of taaks. 
pany investigated the cost of designing VX: /^'^^^ .'Art's Aiianagemant \firat 



a custom program in Basic The coats 
were prt)hibiti ve, Thb company's account- 
ant then suggested usbg Dbase II to 
devebp a custom systentL This immedi* 
ately sounded appealing, iio a copy of 
Dbase II was obtained and the process 
of programming begun. * . • ! /Pl^v* 

It's unfortunate that almost no soft- 
ware explains the art of programming^ 
Whether U£ing Basic, a data base man- 
age program, or machine language, there 
are certain things that each program 
must contain ' it is to be successful. 
These things inchide: relevancy to the ap> 
plication (the program must do the job 
intended, and integrity (it must be bug 
free and designed to to mirn'mir^ emui* 
Programs must also work logically. 

The basic problem with meet account- 
ing appUcations is that they bvolve 
aever al different objectives that must be 
accompUshed simultaneously. Even 
some accountants have a hard time con* 



thought of uskg the aystem, they really 
hadn't thought it thitnigh; most ttsere 
don't It is easy to think conceptually, 
omitting many details. It'a only when 
the application is analyzed in-depth that 
most usera Realize there is reason whjr 
pre-packaged software ia so expensive. ' 
' The first step in the process was to 
determine what the application really 
was. It's easy to say salesi but as the Ust 
of functions mdicates, there's oftea much 
more to even a simple application than 
meets the eye. 

The company began tje process by de- 
signing the files that it would need to ac- 
compl^h the tasks. Fortxmately, the ac- 
countant helped out He was able to input 
some important information that might 
otherwise have been overlooked. 
. The data files t)iat the company estab- 
Uahed Included a cuatomer data file con* 
taining aU of the information about the 
cuatomer (inchiding the last invoice 



• number and certain marketing informa- 
tion, such as art preferences), an inven* 

. tory file (containing all of the informa- 
tion about the inventory, including costs, 

- - sales price, source, and description), and 
a aales order file, consisting of a record 

* ..for each sales invoice. 

• The next step in the process was to 
. flowchart the entire process of order en- 
/: try. This took shout six hours, since as 
; % soon s& a aimpkflbwrhart was developed. 
I;-.';.; exceptions becanu apparent Soon the 
;*!'r order entry flowchart became very com- 
l^jYplex. The company had gotten trapped 
i^^\xi a mire of detaib. The accountant sug- 
\J^.ili9X»i that there might be a simple ap* 
' proadi to tbo problem and began to elim- 
inate functions that were not critical 
Finally, the group came to a consensus 
'.^ that the important parts of the program 
j^j consisted of taking order entry informa* 
. A tion about customers, creating f n invoice 
or sales order, updating the inventcry file 
r for a purchase, and updating the inv\;n< 
tory file for a sale* 

This simple system was then 
translated into a series of steps for a pro- 
' gram to be written in Dbase II. 

Kone of the management had any pre- 
vious experience with Dbase. The mammal 
accompanying the program has an ex- 
cellent tutorial that explains most of the 
functions, and the program disk bdudea 
several sample programs. However, de- 
veloping the agiLty to program effectively 
in Dbase requires more than a casual 
knowledge of the product Unfortunately, 
the attitude taken by the management 
of the company was tiiat ''if they say it s 
so simple b the sds» it must be . . . '* No 
training time was antidpafrd, and no 
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gets halfway through the instruction boolc 
On the other hand, there are a few pro- 
grams thac have been designed as sim- 
ply as any DBMS (data baa manage- 
ment system) could be. The> ue tar* 
gotted for novices, and will v e more 
powerful in the hands of those users than 
the Excaliber system simply because 
they will at least be used 

There's good reason for knowing the 
level of a DBMS program since one 
designed for a novice will not have the 
power and flexibility of one designed for 
professional progranuners; it will have to 
lack a lot and include a number of com* 
promises in order to keep the whole pro* 
cess simple. The Personal Pearl system 
is a classic example. Users are ^vm sim* 
pie menus and really don't neeo much 
knowledge of computers or programming. 
At the other and of the spi "um b the 
FMS*80 system, which has somewhat 
intimidating manual at first glance bu** 



all the power needed to create immensely 
complex programs. 

What is it designed to do? 

The second criteria for selecting a DBMS 
prpgrrun is determining what the pro- 
gram is intended for. Not all DBMS sys- 
tems are designed for the same purpose. 
Unlesa the user buys one that is oriented 
toward his needs, getting results may be 
impossible. 

In the simpler systems, the user in- 
teracts with the program via a built-in 
menu. Intended primarily for inquiry, It's 
not designed to create finished applica* 
tions programs. 

At the <^ her end of the spectrum are 
programs that provide very little in the 
way of user direct^ "^ns. These programs 
may Lave few. ur no, melius. Many of 
them ore intended to be used as program 
generators-^systems used to generate 
custom applications programs. They 



serve to dramatically reduce the task of 
generating an appUcation program and 
provide tne user with the capability of 
creating custom applications without 
having to hire a programmer to do it. For 
example, a company might need to track 
open jobs in the shop. With a data base 
system, this task could be accomplished 
by establishing a file and inputting in* 
formation as appropriate. Data about the 
progress of each j\.'b could be entered, 
and when necessary a report generated 
showing the status of each job. The shop 
foreman could inquire at a terminal to 
determine the status of any particular 
job, or to locate jobs being done for par* 
ticular clients by specifying certain 
parameters and letting the system find 
the information. 

Many novice computer owners assume 
that with a data base program they are 
going to be able to produce finished ap- 
plications programs that will rival even 
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educational aids were purchaaeii to hel^ )bint since it involved the creation of a 
with the task* irlh\^&ii^^^^'J^r:;;^ program of Dbase commands* This was 

" Thecompimybeguby'settingnpt^^^ not a good idea for the first 

data files. That was a simple task'wfafeh :h*lx^;Ji\inb pogram the con^any created. The 
took less than an hour to dc'TheUt co^^^f:! .V^ strugpe that went into writing the com- 
pying a program found in the samples :^ T;:mand file was equally mi^tched by the 
prodded on diskt! a xnenii prograni .ina "j^^ T ( to dea^ with numer* ' 

; createdL That was also nlatiyely sinaplst;/ ous syntax errors, tJnfortunate|y» Dbase 
taldng less than two hours todow The t>;:y; £inot aparticu]^^ 
hard work had not yet begun. ^/]i^)^Vf r'C The group waa able to write the code in 
* ..The next step was to create aprbgrm -^ :v three ^ys but required more than two 
to input both inventory items on hand weeks to debugit THa program was only 
and those received Rather than create a-i . A PM<9 long» not especially long as 
complex system with numerous verifica:.:'^*/: -programs go. The test of the documents* 
tion features and a coinpIex.^tem» the .r^if tion was in determining why things went 
company merelycsDed the apjpend feature; 

firomDbaseilThatJbatun flli^ the accountant, who had com-^ 

^ record iHth a format sdrem'p^ at schuol years 

ti^prbgrainl.It had ever had any real progranh, 

no'ieal piotect&xia or edits, but it'woBcsfdL^^ exparience. The one eaving grace 
There were' some^dangers that them the CPA remembered the 

Tpaiqr eooeptedindoihgitth^a^^^ procedure he had used in 

wu the;possibiUty thatmonh^than"o^^ in a line of cede that 

IteuTmi^t end up with^the sWe fnyen^'^^)^:*^ would print something on the screen at 
\ tory item number. The second risk ^n^^^y stages of the program— a tracer 
^ that the information fiaput might faeV^j!//:!^. so to speak* By imbedding these various 
|:^roneous, and there were nj cycles 'foii^-^^^ the group was able to see just 

' balances ..that would .eatch\things like.^\ ;4-.^ere • the ptogram was hot, worldng:. 
duplicate entry of the same'ttemJOn th^'^/^^'^^That aolv^ the syntax errors. It did not 
other hand, the aimpBd^:.of jaeatto^ the logical errors. : • r?:* S J 

naade the chbii^Trather *db^;^^^^|c^^^ a two*week stint at learning the 

^Thentttstep was tboea way. the pro- 

that would aUow^the entry of customs ^^^^^^ (after a fashion), but it 

infonxiaUonl 'Agab, the append feature *t>^^^ 
of Dbase was used* with the same riska ^;^v 
in;data integrity. i.^>^•f;7-:^^^^^^^^ 



The final step was to create a program 
' that wbdd input sales infdnnatkm, create 
an invoice, update the inventory, and 
create sales information. This step was 
* the most difficult from a conoeptust stand 



/became painfully apparent that there 
were many loose ends that were uxif ore* 
; ' aeen.' Some of the problems inchided what 
' to do if an Inventory item couldn't be 
. found in the computer files, what to do 
if a customer couldn^t be found in the 
files,, what happened if an item sold for 
an amount that differed from the infor- 



mation in the inventory file* what to do 
with sales taxes, and what to do if the 
user wanted to leave the program prior 
to completing a sale recording. 

'All of these problems required msny 
fegical changes in the program— changes 
.that unfortunately resulted in a patch* 
work Similar to the Worki War I biplane 
li^ together with bailing wire and chew* 
tog gum, the program was mora inoonsi8t> 
ent than consistent. Finally, in despera* 
tion, the entire program was abandoned 
and started again in the third week. By 
that time, the company staff was some» 
what disillusioned with the whole process 
of computerising the sales function. 
\ For the second attempt at the pro* 
gram, a different philosophy was taken. 
Instead of attempting to write the code 
direct^ on the tenninal, with only hastily 
taken notes and a floWi the group read 
the instructions to Dbsse very carefully 
and used a structured aiiproach. First, 
the overall design of the program was 
hk)cked out Then each major part of the 
program was defined Working from the 
most general towards the more specific, 
the program became defined in phases, 
r -naUy, the individual line items in the 
program were written^in the latter part 
of the third week. With seven-tenths of 
the work done on paper and only about 
p third done on the machine, a much 
more organized and consistent product 
Was created. 

At the end of the third week, the sys* 
tem finally was up and running as ex- 
pected The goal of the company had been 
accomplished, but as Dr. Murphy might 
have forecast, with at least five times the 
effort and frustration. □ ~*CH 
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the beat commercially available packa^ 
products. They reaaon that with a data 
base it should be a simple process— the 
computer will do all the hard work. At 
first glance, that process may seem to be 
something simple. Unfortunately, to use 
a data base system is not always as easy 
as the promotional literature claims. The 
actual process of setting up the data base 
may take daysrsinco there are usually 
many unexpected problems that inter- 
fere with what would logically be a sim- 
ple process. It can be a frustrating ex- 
perience for those who have never pro 
grammed. One quickly learns that the 
advantages of a DBMS system demand 
time and effort and are often frustrating. 

In selecting a data base system, then, 
it is critical to know the user's level of 
sophistication, and to match that with 
the level of knowledge assumed by the 
program designers. 

Data integrity and security 

Data integrity and security are two im- 
portant issues in the selection of any 
data base system. It makes no sense to 
purchase a system that has inadaquate 
safeguards against the inevitable prob- 
lems caused by equipment failures or 
curious employees. 

Security features are less important in 
a system using floppy disks smce the 
data can be secured by physically secur- 
ing the floppy disks in a locked file 
drawer or cabinet. On the other hand, in 
a har'i disk environment, especially one 
in whicn multiple users are accessing the 
same storage devices, it is imperative 
that some form of security be imple- 
mented. Perhaps the need for datA pri- 
vaxry is over-«mphasized in smaller firms, 
but statistics do show that when sen- 
sitive information is left unguarded it 
often ends up in the wrong hands. 

Security is generally provided by a 
sigTi'on password. Hata base systems in 
general are not very advanced in this 
sign-on security. Most systems provide 
only one sign-on to the main system 
levels, wliich allows anyone in the system 
to use someone else's fiJ^^; all that has 
been accomjplished is to keep unwanted 
persons from accessing the system. The 
more critical issue, keeping those on the 
system out Of certain sensitive files also 
on the syst<Mii. hcs not been addressed, 
'-^here are ways in almost all of the data 
hi se system.^ to Implement some sort of 
user password in the writing of a pro 
gr UTx However, a clever, unsophisticated 
user can still get access to the files. 

Data integrity is an altogether differ- 
ent, and far^more serious, issuta. Unfor- 
tunately, many software designers assume 
that the equipment that their systems 



will run on will never fail, blackouts will 
never happen, and back-ups will always 
be made instantaneously after a critical 
piece of data ha^ been entered. Real life 
provides numerous examples of how ridic- 
ulous this reasoning is. The average com- 
puter system has disk failures and power 
problems far more commonly than the de- 
signers are willing to admit. A crashed 
file with thousands of dollars of effort in- 
vested in its creation is very unpleasant. 



What one can 
accomplish with n 
$200,000 package 
running on a mega- 
mainframe is not 
about to be found 
in a $500 package. 



A data base system should provide the 
tools with which to reconstruct a dam- 
aged data base. If a bad sector, power- 
gUtch induced write error, or other file 
disaster occurs, hew will the program 
rescue the use^*? Most products offer no 
help. A few products provide users with 
file re-construction programs that can be 
of limited benefit. These programs will 
restructure a file that has been damaged 
by equipment failure. Generally, this 
assistance io limited to re-indexing the 
data base or eliminating the bad-sectored 
records. That alone makes those prod- 
ucts superior to the majority of data base 
systems. 

Multi*user environments 

An increasing number of companies are 
attempting to use a data base system in 
a multi-user environment. Multi-user 
systems are immensely more complex 
than the regular variety ana so are data 
bases that must contend with several 
users simultaneously. Most systems on 
the market are really intended only for 
the single-user system. In a multi-user 
environment, they iray add what is 
known as record locking, which prevents 
one user from writing to a record in a file 
while another user is also usii.g it. A few 
of the systems are less sophisticated and 
instead provide what is known as file 
locking, which locks the entire fde while 
someone else is utilizing it. Most of the 
designers of these systems have created 
a pipeline processing system; one user 



gets served, then another, and so forth. 
Few systems are really designed to effec- 
tively cope in the multi-user environmenL 

How does a potential user rate the so- 
phistication of a data base? There are no 
universally accepted guidelines for 
evaluation, probably because the term 
means something slightly different to 
each user, but there are some factors that 
can be used as a rough guideline. 

The method used to search out records 
is a valid measure of underlying sophis- 
tication. The simplest of systems use a 
physical sequential access or an indexed 
sequential system. Stripping away all the 
computer buzzwonb, these two methods 
aren't really data base system methods^ 
they are indicative of a file management 
program. True data base systems usually 
use a method like hierarchical, network, 
or relational organization. 

A hierarchical data base organization 
uses a structitre th^.t files data with com- 
plex linkd. A tree organization relates 
each key element with ail related ele- 
ments in the structure. For example, in 
a name and address data base, the name 
New York would only be entered once in 
the data base. Starting at New York, you 
would then go to the next branch in the 
tree, in which you would decide what 
kind of firm in New York, then perhaps 
to the name oi the person at the* firm. 
The point is that each element links to 
another element in a logical branching 
pattern* 

For organizing records, another 
method is known as binary trees, or 
simply B-trees, a simplified form of the 
hierarchical data base system. Many pro- 
ducts utilize this fonn of file organizatioa 

When data gets more complex, there's 
a need for multiple entry points, and 
some way of accessing the records with 
more than one key. A network data base 
organization is simply a form of hierar- 
chical data base system with more than 
one key or index. Again, in crude forms, 
these systems are not uncommon in 
microcomputer software. 

Relational data bases 

There are many disadvantages to the 
organization of a data base using either 
the networking or hierarchical methods. 
While these two metho-w oifer flexibility 
and speed, they are limited to only a few 
variables that can be uted to locate files. 
In real life more variables are sometimes 
needed. With a relational data base sys- 
tem, records are linked by whatever rela- 
tional tags are desired. As many keys as 
fields can be used in some systems. Rec* 
ords can also be accessed any way the 
U3er chooses. The most popular data base 
systems use this relational methodology. 
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If all this sounds techa'caJ and esoteric, 
the facts of the matter are that data base 
design is a technical and eactenc issue. 
Far outside the scope of this article 
theorticians argue About the algorithms 
used to locate records and the theories 
of file and recor(} organization; it*s one 
of those fundamental issues that is con- 
tinually being explored. 

Prom a practical standpoint, a user 
should look for a system that has the 
horsepower of r relational system if a 
multi-key search is required. Not all 
users will need this sophistication, a^idi 
after some analysis it may be decided.^ 
that a simpler file management system • 
is perfectly adequate. 

Most data base systems are designed ^ 
to be Used with a relatively few number 
of filei in use at the same time. Dbase, 
for example, can deal with only two open 
files concurrently. The concept of a.Q 
open (file is lUiSlogous to an open file 
cabinet. If a file is closed, it must be 
openid to retrieve or enter records. This 
step Takes time, and if a traiiaaction 
affects four or five files, and only one can 
be open at any one time, quite a bit of 
snuffling will be necessary. Most sya* 
terns can't handle more than one or two 
files open at the same time without thr 
file cabinet tipping over, so to spea)i^ 
Other !y stems can have as many as iS 
files open simultaneously. Obviouaiy, the 
ability to have se^r^ral files open at once 
ia only important if the user needs a com- 
plex application. 

Interconnected with this ability is the 
capability to update those files concur- 
rently. For example, if an accounting 
system ia on the data base, it would be 
useful to be able to update the general 
ledger and accounts receivable files at 
the same time the sales file for a cus- 
tomer is aeated. Some systems allow 
this to be done simultaneously, without 
a lumber of progrcun step* to open files, 
look for records, and update them. The 
ability of a system to do this without 
user special program;aing is a measure 
of its sophistication. 

Cooditional searches 

Conditional searching is the process of 
finding a record based upon certain spe- 
cifications. It may be as simple as seaixh- 
ing for a record ^i^h a certain value. On 
the other hand. 5uch a netrch may be ex- 
tremely complex and involve multiple 
fields per record, logical c* r^ditions. or 
even matching of one part of a field with 
a desired njcord. Some complex searches 
might include finding all records for 
Georgia with a date of account less than 
30 days oH and & dollar amount of more 
than $200 or searching for all records of 



names beginning with FE and with a 
total of bss than 10 characters. 

Searching for and finding records is 
something that every user will do often 
when using a data base. The capabilities 
of a system to perform complex searches 
b crucid to evaluatmg the abilities of the 
entire system. 

When assessing a data base system, 
look ""or several kinds of search capabil- 
ities. Find out whether a record can be 
found if only part of the key is known. 
For example, if the user is scanning a 
name and address file for someone with 
a last name beginning with SM, can the 



Using a system is 
not always as 
easy as the ads 
claim; setting it 

up may take days. 



program find all records that contain 
SM? If it can, then it is a data base 
system with a w'M card or match part 
capabilit>. Such a system would jmd the 
following names: SMith, SMythey 
SMall, GySMer, FRASMer, PriSM. 

Obviously, the field must be reduced. 
A capability to specify that SM are the 
first letters in the name, not middle or 
last letters ia necessary. Such a system 
would identify only the SMith. SMythe, 
and SMall records. 

The next level of sophistication enables 
a user Co specify another condit.on to be 
met. Suppose that the person being 
sought lived in Boston, MA. Its a sim* 
pie matter In some systems to give a 
command to fmd all recnrds for which 
SM are the 'first letters in the **Name" 
Held and the "City" field is Boston. 
. The i^egree to which searches cAn be 
made complex is limited only by the im- 
* agination of the user. Some exceptionally 
sophisticated systems allow searches on 
more than one file at the same time, and 
conditional logic within that search. The 
impoKance of these capabilities depends 
strictly upon the needs of the user. 

The hottest topic in computer software 
today is iiUerfaceability. Programs like 
Context MflA and Lotus l'2-3 have 
shown that niulti-faccted p.ogram^ with 
integration cf^VMSiis program functions 
are desirable features. Some data ban^ 
programs have the capability of interfac 
ing file structures with other progrania. 
such as WordStar. SuperCalc. or ViSi 



Calc. Most often, this interfacing is done 
by creating a fUe that Is structured in a 
readable format for the other program. 
It does not imply that the other program 
will be able to dynamically interact with 
the data base. Unfortunately, many users 
are disappointed to discover that their 
data base will only interact periodically 
and temporarily with another application 
program. 

Most software companies realize that 
it is not realistic to exp^Hrt the average 
user to create a complex application pro* 
gram on the com^. iter system utilizing 
the data base system. Many of the most 
popular data base systems, Dbaso 11 in 
particular, have applications available 
that link to. or share a common file lor 
mat with« the data base. This allows the 
user to have the best of both worlds: the 
convem*ence and cost effectiveness of a 
pre-packaged software product and the 
flexibility and iK)wer of a daU base 
system. Many accoui:ting software pro- 
grama, such as that from Open Systems, 
TCS, and Great Plams, includes, or has 
available, a data base manager as a com- 
panion product. This allows the user to 
create custom reports from the data 
created by the accounting programs and 
access it as desired. Some of these pro- 
ducts can be used to create ancillary ac* 
counting functions, such as time and bill* 
ing system, which will interact vith the 
softwa/^. 

A good data base program is one tool 
that should be a part of a complete micro 
installation- With the right program, the 
microcomputei can be used more fully to 
meet the needs of its usen. Choo^g the 
program, however, i& a ta^k that requin^ 
a keen insight into the needs of the user, 
and a matching of those needs with the 
capabilities of the various products on 
the market. 

The accompanying chaica ere designed 
to make the selection of a program easier. 
They are not intended to offer a complete 
listing of every c^ata base program avail- 
aye. Future issues will include tnnnunoe- 
mexits and reviews of other producu Q 

Contributing Editor Carl Htin*z has 
spoken on micrjco xputers before discus- 
sion groups of the California Society of 
Ci* \s. He has taught acconn: ng at both 
use and UCLA and received under^md 
uatt degrees in business adminltuat^o 
from the former. He has made numetvu:, 
presentations on business topics before 
Citfic and business groups, inciuding t 
series to the American Managem^nf 
Associations /n addition to mony am 
c/vs, Mr Heyxtz has outhoryfd two bwks. 

Charts begin on }>^g€^ S4 
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Chart 1. Company and Configuration Data 




ERJC 64INTERfACeAGS 



96 



FEBRUARY 1964 



Chart i. Company and Configuration Data (continued) 







OPERATING 
SYSTEM 






PRODUCT 
USE 


USER 
INTER- 
ACTION 




PKODUCT 


COMPANY NAME 
AND ADbRESS 


IBM PC 


CP/M 


MP/M 


OASIS I 


APPLE II 


APPLE III 


CP/M 86 


OASIS 16 


UNIX 


XENIX 


u 
> 

1 

a 


MACHINE 
SPECIFIC? 


PRICE 


> 

B 


PROGRAM 
GENERATOR 


BOTH 


MENUS 


COMMANDS 


PROGRAMS 1 


CAPACITY 

Kecoi as / 
Fields/ 


Tnw.V 


Micro A/chiUct. lac 
D urcaK nnev 
BurliiiKton, MA 01803 




• 




















PCDCS 
TRSDOS 


8249 


• 












32 767/60/255 




Micro A p 
Dublin. CA 94568 


























$450 














999/89/131 


R;BtM 

Serin 4000 


Microrim. Iac . ^ 
Bellevu^ WA 98004 
























CTOS 795 


1495 


• 






• 






QKiftfflioo/1 500 




0*Hanion Computer Sya. 
Bellewe. WA 98004 




• 


• 


















TurboDOS 


1695 




1^ - 










17 OOC 000/384/256 


The Profjrtm ^ , 
Gtntrstor 


Pucal SyeUmf . Inc. 
5oU MCIUO AVI. f iU9 

MenJo Park. CA 94025 


• 




















• 


Ar.nt* 


1295 




• 




• 






^2 7fi7/infl/fU1 




Pearlfloft 
Box 638 

WUsonviile. OR 97070 


• 


• 










• 












1295 






• 


• 


• 




deDcndsy250/w{dth 




PhaM One Systema 
1 fw AQgewuer ur* 
OakJaod CA 94621 








• 








• 










1695 






• 


• 


• 


• 




Idol 


Science Management 
ion Route 22 
DndRewacer. uoour 


















• 






Thorough- 
bred 


3595 


• 






• 






8.00.000/80/65 


The Gencf al 
Mantra' 


Sicrrt On^Line. Inc. 
Sierra On-line Btdg. 
coarseKOiOt \*r\ 90014 










• 














Franklin 
1000 


1230 






• 


• 




• 


18,777,216/99/40 


Ditectivt* 

Inquiry 


Software Corp. 
1407 Clinton Rd. 

JAi»V«nH MI 49202 










• 














Commodore 
8032 


1180 


• 






• 






no Umit/40/1.800 


PFS: File k 
PFS; Rtport 


Software Publiahing Corp. 
1901 Undinte Dr. 
rviouncau/ view, 95U4o 


• 








• 


• 














n/a 


• 






• 






2,200/100/DODe 


IFO 


Software TKhnology 
for Compunere 
100 v^auiomia 
Newton. MA 02178 










• 
















1200 






• 


• 






1.500/20/65 


Tht Creator 
























Compaq It 
Apple 


$295 






• 


• 






limited/40/65 




Sol Software, loc 

1 AW «1 

Van Nuys. CA 91406 
























AIdKa Micro 


S99S 


• 








• 






Analyst 


Structured Systems Group 
5204 Claremont Ava. 
Oakland. CA 94618 


• 


• 


• 








• 












1250 






• 


• 


• 




limited/50/132 


Personal • • 
Pnu BaM 


Supersoft, Inc. 

Box 1628 ~ , . . . 

Champaign. IL 61820 


• 
























1125 


• 






• 






unlirait«d/20/50 


S-80 


Systems Plus 
1921 Rock St. 
Mountain View. CA 94043 




• 






















n/a 
















TCS Simpla 


TCS Software* Inc. 
3209 Fondren Rd. 
Houston, TX 77063 


• 


• 






















varies 


• 








• 




16.777,216/255/255 


File/ Idea 


Threihold Software, Inc. 
1832 Tribute Rd #E 
Sacramento. CA 95815 
























HP86. 
HP-87 


S70 


• 






• 






2.000/20/64 


Unify 


Unity Corp. Int'l 
9570 SW Barbur Blvd. 
Portland. OR 97129 


















• 


• 






varies 






• 


• 






2 billion/256/256 


Userbase 


Userwire Int'l 
2235 Meyers Ave. 
Escoudido. CA 9202S 








• 


















31.495 






• 


• 


f 


• 


32.760/128/1 024 


Dau Basf 
Manager 


Wefltware. (nc 
2455 SW Ave, 
Ontario. OR 97914 










• 














Franklin 
1000 


5475 








• 






depends/40y22 
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Chart 2. Program Sophistication 



PRODUCT 


MAXIMUM 
KEYS ON A 
DATA HASE 


PROGRAM' 

MING 
LANGUAGE 


SECURITY 


DATA 
INTEG' 
RITY 


SEARCHING 
METHODS 


DATA BASE 
ALTERATION 

(Without 
Destroying Dita) 


MULTI. 
USER 


MAXIMUM 
FILE3 IN USE 
AT ONE TIME 


A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 


0 


P 


Q 


R 


S 


T 


U 


V 


Quid 


n/a 


• 






• 


• 












• 






















• 


lU 


Dalt Bise 
M&nagvr 11 


5 






• 














• 
























• 


1 


The Boss 


15 








• 


































• 




0 
0 


QBaae 




• 






















• 




• 


• 


• 




• 


• 


• 


• 




1 


Veraa/orm 


2 


• 


















• 




• 




• 


• 


• 


• 












1 


Magic Memory 


'o/a 




• 
















• 












• 


• 


• 


• 






• 


1 


Friday 


D/a 














































n/a 


nKa«a TT 
UDBSe 11 


o/a 














































n/a 


AeprQgriJuuvaoii 
Data Base 


3 




• 








• 


• 


• 




• 


























65,738 


tVianBger 


o/a 


















• 




• 






• 


• 


• 


• 




• 








3 


r \x9 riaii 




• 














• 


• 




• 
























1 


Microbase 


n/a 




• 












• 








• 








• 




• 










I 


Concentric Info 
Processor 


40 








• 






































I 


Condor Data Man* 
agcment System 


32 












































• 




Dava 
Manager 


\Q 
















• 




























• 


3 


toformation 
Master 


5 
















• 




• 


























I 


The Tool 


I 


• 


• 




• 












• 












• 


* 


• 


* 




• 




9 


In^Memoiy 
Data Base 


1 




• 










































1 


Easy filer 


10 














































1 


TIM 


n/a 














































D/a 


Dat;^ Design 


26 






• 


• 


• 






• 








• 






















1 


Data Perfect 


32 






• 






1 






• 


• 








• 




• 


• 


• 










I 


Niag/Bue 


99 












^ — 








• 




• 




• 


• 


• 








• 






1 


Mag/Base 2 


99 




















• 




• 




• 


• 


• 








• 






5 


Mag/Base 3 


99 




• 




• 


• 










• 




• 




• 


• 


• 


• 






• 






20 


IDM-X 


I 






• 


• 








• 






























1 


Selector 


99 


• 










• 




• 




• 


























7 


n.oase 

Series 4000 


400 






































• 


• 






40 


Sensible Solution 


IC 


• 








• 














• 


















• 




10 


The Program 
Generator 








• 
































• 










Personal Pearl 




• 






• 








• 








• 




• 




• 




• 


• 








n/a 


Control RDBMS 


16 




• 




• 








• 




• 








• 


• 


• 




• 




• 






16 


Idol 


50 




• 






• 


• 








• 




• 




• 




• 


• 






• 






9 


The General 
Manager 


31 




• 














• 


• 










• 


• 


• 


• 








• 


depends 


Detective 

Inquiry 


o/a 




























• 
















• 


n/a 


PFS: FUe k 
PFS. Report 


D/a 






• 










• 




• 












• 






• 








1 


IFO 


2 


• 














• 


• 


• 






















• 


40 


The Creator 


2 


• 
















• 


• 




























Syndex 


9999 


• 






• 


• 






• 








• 








• 


• 






• 






D/a 


Analyst 


4 




















• 












• 




• 








• 


I 


Personal 
Data Base 


-D/a 






• 






































• 


n/a 


FMS80 


n/a 














































n/ii 


TCS Simple 


16 


• 














• 


• 


• 




• 




















• 


I 


File/Idei 


I 






• 










• 




























• 


I 


Unify 


256 


• 






• 


• 






• 






























256 


Userbase 


n/a 


• 






• 


• 










• 






• 




















n/a 


Dili Base 
Manager 


depends 








• 












• 












• 


• 


• 








• 


1 
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Chart 2. Program Sophistication (continued) 



PRODUCT 



Quad 



Dau Base 

Manager II 



The Boas 



Versftform 



Magic Memi 



2SL 



Fridiy 



Dbase It 



R<prograininabI« 
Diu BtM 



FiJe Plan 



Microbase 



CoDcentric In/o 
Proc»3or 



Condor Data Man- 
agemcnt System 



Dau ■ 
Manager 



Information 
Master 



The Tool 



In- Memory 
Data Base 



Easyfiler 



TIM 



Data Design 



Data Perfect 



Mag/ Base 



Mag/Base 2 



Mag/Base 3 



IDM-X 



Selector 



R:BaM 
Series 4000 



Sensible Solution 



The Program 
Generator 



Personal PeaH 



Control RDBMS 



Idol 



The General 
Manager 



Dotective- 
Inquiry 



PFS: FUe & 
PF8: Report 



IFO 



The Creator 



Syndex 



Parson al 
Pita Ba.ie 

FMS80 



TCS Simple 



Filey Idea 



Umfy 



Uierbaie 



Data ijt5e 
Manager 



UPDATING 



W X Y 



CONDITIONAL 
SEARCHING 



AA BB CC DD EE FF 



REPORTS 



GG HH II JJ 



REPORT 
FORMATTING 



KK LL MM NN 00 PP QQ RR SS TT UU 



J 
K 

L 
M 
N 
0 
P 

R 

S 
T 

U 
V 

w 



Y 

AA 

BB 

CC 
DD 
EE 
FF 
GG 
HH 



II « 

JJ « 
KK » 

a « 

MM = 
NN » 
00 = 
PP « 
QQ « 

RR « 

SS = 

UU = 
n/a s 



KEY 

built-in ianguige 
interface to Basic 
not available 
passwords 
ivaiiable 

read-only access to 
some fields 
keeps track of 
who accessed 
encryption of 
some data possible 
recovery program 
can identify last 
normally process* 
•d transaction 
indexed sequential 
binvy 
B'trees 
chaining 
relational 
physical sequence 
add fields 
change field size 
delete Gelds 
reorder fields 
record'Iocking 
automatic 
record-locking not 
automatic 
DO record locking 
update one record 
at a time 

multi-record . 
update \ 
multi-file update 
one field per 
record 

multi-field per 
record 

nested condition 
multi'file search 
range search 
''wild card" search 
on<line definition 
predefined ami 
stored for 
execution 
possible to use 
multiple data files 
predefined queries 
user-defined titles 
user-defined 
headings 
user-defined 
footings 
user-defined 
column widths 
user-defined text 
inserts 

"sample" prior to 
running 

multiple subtotals 
multiple records 
across reports 
one record per 
page possible 
report time 
prompts 

graphics capability 
built-in 

information not 
BvaxJable 
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Chart 2, Program Sophistication (continued) 



PRODUCT 


OTHER 
PROGRAMS 


ANCILLARY 
PROGRAMS 


- 

COMMENTS 
ABOUT PROGRAM 


V 


S 


V 


G/L 


A/R 


A/P 


IN 


GR 


WP 








• - 




• 










mi uivui •vauooiQ in rcpons. i<*nK vo uucr prvgraHUL. woior viviOQ mVmiiwjam vq loefi rxj* 


Mana^r II 


• 




• 














Can design, form letters. Can directly read L write l'2-3 worksheet files & Multiplan files. 


Tha Bo6a 




















Eaav to learn. Advanced capability. Po'wfal multiuser network. ^ 




• 


















rvuwiiMUc ciicuung v ■umjuisuc (umg^ upuuns w cxuvus oAba entry Kccoracy* 


Venalorm 


• 








• 


• 








Automatic checking end filing options can print on reprinted fonns. 


Mh^c Memory 




















40-70^ cohmm display. Simple '*addre8e-book"-Cype data base. Sorts, edits k transfn^. 


Friday 




















Dit^n't respond to survey. 


DbaM II 




















Didn't respond to survey. 


fUprogramniablt 
Dau Rasa 














• 




• 


Source provided. ' ' 
















• 






A data base mgmt. end applic. development systeix\; fully integrated software text editor. 


FOt PUn 


• 














• 


• 


Auto index. 


Mic\baM 




















On<Une help et all times. 


Conctntdc Info 
Procesaor 


• a 


















A viaual interface allowing users to do their work directly oa the screen 
u ia finel report. 


Condor Dau Man* 
agement Syatam 






















DaU • 
Manager 


■ a 




»• 


• 












10-key mechlne laa^;uege sort with range select and delete. 


Informatioa 
Master 


• 
















• 


Performs calculations on fields as well u totals, averaging, counting, and subtotals. 


Tha Tonl 




















Screen nnerator 


Ia*Memory V*;^» 
Data BaM * • * 


\ ■ 
















• 


Caaaette & disk systenu supported. 




• 






• 


• 


• 


• 




• 




TIM • 




















Didn't reepond to survey. 


Data Design 


• 




• 














Help screens eviilable ut any point in program. 


Data Perfect 


• 






- 










• 


May be used with 40 or 80 columns intercbangeajle. "ududes utilities. 


Mag/Base 


• 


• 
















Upgr&deable to Mag/base 2 for growth u user becon s more sophisticated. 


Mag/Hase 2 


• 


• 
















upgreucauia m (nag/oase o. Accoru iOCJung lor muiu*user. 


Mag/Base 3 


• 


• 
















Unique record locking brings multi'User efficiency. 


IDM-X - 


• 
















• - 


FutMt key acceee U.6 I/D on 25,00 rvcordal). Can sort any field 4 up to 10 at a time. 


Selector 


• 


















Auto-pilot allows user*dafined demoi. tutorials, and command sequences. 


RiBaa^* -"" ^ 
SaHea 4000 ' • " 




*^ 




■ t 




. ■ 








On-line help text* Prompted fm\mn^%. Data entry verificati^ tL Customizod meoua. 


Sensible Solution 


• 






• 


• 


• 


• 






Free form screen editor deta dictionary ccfmmand files. 


The Program .-..-a. 
Ganefttor - 




t. ■ 








* 








Ganeratee Pascal aooroe eode for Inouirf. editiaff. tmdatinff TDM Data Base. 


Personal Pearl 


• 


• 
















Personal Pearl ta designed for busLQes users. Novates may use effectively Immedietely. 


Control RDBM3 








• 


• 


• 


• 




• • 


Control provides complete file tocuiity and data integrity for multiple users. 


Idol 








• 


• 


• 


• 


• 


• 


In-depth documentation and menu f motions. Programmer hooks into data base. 


Tba Ganaral v \. 
Manager • ' 












• 








Sends rcporta to standard DOS teit iSIea. ' * \ * * 


Detective- 

Intjuiry 


• 






• 


• 


• 


• 




• 


This data base is primarily to store tnd retrieve In the form of words versus numbers. 


rr 31 r ua & j.. . 
PFS: Report "* , 
















• : 




T, ; 1 —X • — • — 

Ver> easy to leam and uae, yet powerful and vereatUe enough for , 

nume^ ')us applications. 


IFO 


• 


• 


• 
















The Creator 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Features may vary wfth version. 


Syndex • • 




















Capacity: 999.999,999/16.000/16.000. MaxAle: 999.999 


Analyst 








• 


• 


• 


• 




• 


Creates customized data entry program. 


PeraoDtl \ r . - ' 
DauBaaa * • • • 




















Sorting on up to two fields. Very easy to leam and use 


FMS-80 




















Didn't respond to survey. 


TCS Simple 








• 


• 


• 






• 


Interfece to TCS total accounting eyetam data. 


FUe/Idea 


















• 


Interfaces to write/idee word processor. Visicalc. ind statistics paca. 


Unify 




















Offers SQL Query language. 


Userbase 


• 


















Record jeerching is usually done through the use of u hashing algorithm. 


DaU Baaa . 
Mana^ 




















Doee file copy from aaaodated modules tied to the eystem. Prints labeia, 
reports aa defined. 



KEY 

W - WordStar S • SuperCalc V « VlsiCalc G/L « General Ledger A/R « Accounts A/P « Accounts Payable 

IN • Inventory GR - Graphics WP * Word processor • - feeture ia included Receiveble 



100 



BEST COPY. AVAILABLE 



T»bte 1. A ranking of data bases by 
level of intended user based 
on manufacturer response to 
the lA survey 



No Reply 



Dbase II 

FMS-80 

Friday 

Quad 

TIM 

Vdrsa File 



Advanced 



Mag/baae-3 

The Program Generator TPG 
The Tool 

Exponecced 

Reprograininable Data Base 
Analyst 

Control RDBMS - 
Data Design 
Ea^yfiler 

Mag/base 2 - 

O'Hanlon Computer Systems 

Quad 

Selector 

The Boss 

Unify 

Beginner 

Data Base Manager 
Data Manager 
File/Idea 
IDM-X 

R:Base Series 4000 
Syndex 

The General Manager 

Novice . 

Concentric Info Processor 
Condor Data Management System 
Data Base Manager II 
Detective- Inquiry ..^ ^ ^. • 
File Plan • ^' ' ^ ^"-1" • 

IFO 

Idol ' ... 
Information Master 

Magfbase 

Magic Memory . - • 

Manager • - ^ • 

Microbase - • 

PFS:File & PFS:Report ' * 

Personal Data Base ' " ~' *: 

Personal Pearl * * 

QBase 
TCS Simple 
The Creator 
Userbase 
Versaform 

In-Memory Data Base 
Data Perfect 



Table 2. CP/M compatible data base 
programs 



Analyst 

Condor Data MfiJiagement System 

Dbase II 

Data Manager 

FMS-80 

File Plan 

Friday 

IDM-X 

In-Memory D ita Base 
Magbase 
Mag/base 2 
Mag/base 3 
Microbase 

O'Hanlon Computer Systems 

Personal Pearl 

Quad * . 

R:Base Series 4000 

Selector 

TCS Simple 

TIM 



Table 3. MSDOS and IBM PC 
compatible data base 
programs 



Analyst 
The Boss 

Concentric Info Processor 

The Creator 

Data Base Manager 11 

Data Design 

Data Manager 

Easy filer 

File Plan 

In-Memory Data Base 
Mag/base 
Mag/base 2 
Mag/base 3 
Manager 

PFS:File & PFS:Report 
Personal Data Base 
Personal Pearl 

The Program Generator TPG 

QBaae 

Quad 

R:Ba5e Series 4000 
Selector 
TCS Simple 
Veraaform 



QiM On Sy«l«m« 



IBMs 
PERSONAL 
COMPUTER 



IBM's Personal Computtr 
Chris D0Voft0y Mnd 
Richard Summe 
This book describes IBM's per- 
sonal computer and Interprets its 
• design and business significance 
(or readers with various back* 
grounds. Programmers will find 
an extensive description of the 
systenii languagesi business, and 
educational software, as v;elt as ' 
commentary about IBM's official 
posture of working with outside 
programmers. For potential users, 
there is a discussion of the 
system In both absolute and 
comparative terms. 
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PROJECT MANAGEMENT 

Project management differs from company management in that 
it is specific to one project or more. The size of s project can 
vary greatly, however, according to definition. Without 
successful project management, the future of the firm is in 
jeopardy. 

There are several types of software applications associated 
with project management, especially: 

project scheduling, 

estimating and bidding, 

project management and job costing, 

inventory ^soab'rol, and 

project accounting. 

Inventory control and accounting have been discussed, in Section 3 
and receive less attention here. 

■ 

Project Scheduling 

Scheduling can be as simple as cross referencing personnel 
time allocated p€r task or module with real time. To complicate 
it materials delivery and use can be added. The three most 
common forms of project scheduling tools are the Gantt-Milestone 
bar chart, the critical path method (CPM) chart and the Program 
Evaluation and Review Technique (PERT) chart. The Gantt chart 
consists essentiallly of a time scale along which are located 
various significant completeded assignments (milestones) 
associated with a particular task or component. While useful, 
it does not display the interrelationships existing among the 
milestones. There is no indication that work needed to achieve 
milestone 4 of Task A stems directly from milestone 2 of Task B 
and that other necessary tasks connect milestone 4 to milestone 
7. 

Task A 1 >4 

Task B 2 >5 >7 

Task C 3 >6 

Time (Weeks) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

The CPM links the milestones or events into a network which 
traces the development of the project with the most time 
consuming (longest) path of activities from the beginning to the 
end of the network being the ciltical path. 

CPM is a part of the Program Evaluation and Review Technique 
(PERT) and concerns itself with the longest path to complecion. 
PERT is concerned with the entire network of activities and 
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events, how they are organized and the calcuJ.ation of the length 
of time it will take to move from one event to another. This 
scheduling permits the planner and manager to rework construction 
schedules to eliminate slack, to plan for the ordering of 
materials and to compute planned vei us actual completion of 
events (milestones). Done on paper, "^d PERT are cumbersome 

because there is regular recalculat i ^ihe networks and the 

time intervals between events, {iowt: with a computer this can 
be easier and comparisons make between-''^ al ter native charts 
(schedules) . 

There are several project scheduling packages on the market 
. and are listed here. One, the Harvard Project Manager, has 
received a supportive review in the April 2, 1984 issue of 
InfoWorld. It combines CPM and PERT, is saii to have a good 
cursor positioning method and uses windows to. ^escribe the 
elements in your chart. It runs on PC-DOS and MS-DOS, requires 
128K RAM; two disk drives and a "dot matrix printer with a 
graphics option. It retails for about $395. 

Product Information - Project Scheduling 



CPM and PERT scheduling 
The Harvard Project Manager 
Harvard Software Inc. 
521 Great Rd. 

Littleton, MA 01460 617/486-8431 
Runs on: PC-DOS and MS-DOS 

CPM scheduling and Resource Leveling 
Data Trek 

PO Box 5081 , 
Ft. Wayne, IN 46895 800 227-3800 x470 
Runs on: TRS-80 all models, Apple, IBM PC 

CPM - Project Management 
North American MICA, Inc. 
11772 Sorento Valley Rd. 
San Diego, Ca 92121 619/481-6998 
-Runs on: CP/M and CP/M 86 

Network based planning 
PMS 80 

Pinnell Engineering Co. 
5331 SE McAdam Ave.,. Suite 270 
• Portland, OR.- 97201 
Runs on: CP/M 

PERT and Shortest Path 

Decision Science .Software 

865 Castle Ridge Rd. 

Austin, TX 78746 512/327-1463 

Runs on: Apple, TRS-8 0,, IBM-PC, HP-125 



103 




/ 



PMS-II 

North America MICA Inc. 
Xl.772 Sorrento Way Rd. 
San D4.ego, CA 92121 619/481-6998 
Runs dni CP/M, CP/M-86 

Project Management 
Peachtree Software Inc 
3445 Peachtress Rd. NE 
Atlanta, GA 30326 404/239-3000 
Runs on: CP/M 

Estimating and Bidding 

Estimating and bidding is a cross between a hard nosed 
itemizing of costs "and an art form where contingencies liUe 
weather and changes in materials costs are anticipated or 
factored into the bid. The nr.ture and complexity of your bidding 
procedure are largely a function of the nature of your service 
and your size. , 

A spread sheet or integrated data base management package 
will be quite adequate for estimating small building, renovation 
and construction jobn. As with any estimating program, the first 
several times will be som^ewhat cumbersome and time consuming 
because you are learning the system and building the data base. 
Therefor^, choose a more slack period for your initial ventures. 

There are several estimating programs on the market. They 
are ususally written in BASIC and may be rigid or flexible to 
your needs depending on t^e cost and complexity of the program. 

Product Information - Project Estimating 

Estimator and Framing Calculator 
Mendocino Software Inc. 

PO Box 1564 ' ^ 

Willits, CA. 95490 707/459-6583 
Runs on: CP/M and Raiio Shack • 

Estimating, Accounting, Job Costing and Payroll 

Esccomate 

4412 S. 89th St. 

Omaha, NE. 68127 402/331-8250 

Runs on: IBM PC and Radio Shack 

Estimating and Accounting 
Constructive Computing 
PO Box 2066 

Kansas Cit:^, KS 66110 913/596-2113 
Runs on: MS-DOS 




104 



J 



Planni::g and Estimating 

William May 

901, N. Calvert St. 

Baltimore, MD 21202 301/752-1554 

Runs on: Apple II plus . ^ 

Project Management and job costing are essentially the ' 
recording and comparing of estimated figures (bids) with t:he 
actual figures (costs). Based on these planned versus actual 
costs, steps are taken to maintain course, ^eed up the project, 
tighten or reduce labor costs, etc. The ^dvant^nge of the 
microcomputer is that the data can be made readily available on 
an unofficial basis as needed rather than waiting for" qtfar'Efe'rly • 
or monthly posting. 

We noted tha.t job costing can be a module in an accounting 
system. It can also be a stand alone module. Examples of 
stand alone packages on the market are: ■ 

Project Management 
* Micro Associates Inc 
2300 Hwy 365, LB 131 
Nederland, TX 77627 713/7.24-6583 
Runs on: TRS-80, Apple, Victor, Zenith, Xerox 

* Job Cost System 

Computer Systems Design Inc. 
PO.Box 735 

Yakima, WA 9890r7 509/575-0320 
Runs on: IBM PC, TRS-80 

Job Costing ' - 

D.6. Software Co. 

11840 N.E. Brazee 

Portland, OR 97220 503/255-7>;35 • 

Runs on: TRS-80 . ^ . 

Job Costing 

Micro Business Consulting 
415 N. Akers Rd, Sp.76 
Visalia, CA 93291 209/625-4597 
Runs oa.i. TRS^80, others ' " 

Project Management/Job Cost 
Viehmann Corp-. 
274 Main St. 

Reading, 01867 617/944-5787 
Runs on: L./M, MP/il 

Job Cost System 
Automatic Consultants 
610 Santa Cruz Ave., #"204 
Menlo Park, CA. 94025 
Runs on: IBM-PC, CP/M 
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Job Cost System 

Scripps Data Systems 

9747 Businesspak Ave., #202G 

San Diego, CA. 92131 

Runs on: IBM-PC 

Job Cost 

Open Systems Inc 
430 Oak Grove 
Minneapolis, MN 55403 
CP/M, CP/M-86, PC-DOS ' 

Contingency Planning 

Contingency planning is especially useful -^t the project 
management level. By maintaining a budget and comparing the 
actual costs by component to the planned costs and timetable, the 
manager has a good fix on.whether the project is coming in on 
time and within budget. If this planned versus actual budgeting 
is on a microcomputer, you can als.o play "what if games by 
changing variable costs to see how the* results change the entire 
project. The spread sheet or integrated data management package 
is very useful for this. ^ . 

Since resources are often balanced among, several projects, 
contingency planning is especially useful. In other words, some 
projects are more profitable than others. However ,' there is a 
competition for time and personnel betVeen them and playing "what 
if games gives the user a better idea of the possible budgetary 
ramifications when resources are shifted or maximized on one 
project, possibly at the expense of others. If your job costing 
software can be integrated with spread sheet software, some time 
could be saved in contingency planning, , 

Project Communications 

Communications hardware and software allows computers to 
interact vi$ cables or phone lines. For larger construction 
firms or firms that have projects operating a long way from the 
company headquarters, there is good reason to consider using a 
microcomputer "lat the job site to communicate with headquarters. 
This can be done via a portable computer and transfer the data 
via either phone lines or delivei^y of the diskette. In either 
case the matter of- compatability is crucial. 

The microcomputer floppy disk drives are sensitive to dirt, 
smoke and sawdust bo the work station should be kept clean and 
free of airborne contaminates. In this case the fixed hard disk 
or rigid disk cartridge are worth considering. 

Linking computers in a coftipany via a local area network 
(LAN) or linking work stations to a multer-user microcomputer are 
important matters to consider when buying a micro but less 
important in project management. 
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The .in ter-personal project communications are a different 
matter. The availability of regular print outs on project status 
are an extremely useful tool in project management, planning and 
communications. Regular weekly or bi-monthly status reports 
shared with senior project persons can add important feedback and 
flexibility to project management. 
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PUBLISHER'S CORNER 

Thii week while preparing for a \ ' .cion in 
Maine, I kept wishing I had a Hewi ^-Packard 
110 Portable computer to take with . It's 
cot that I want or expect to do an^ vcrk on 
r y vacation, but it would be handy to have in 
case I decide to do some writing or come up 
with aome ideas to try out. The HP 110 has 
Lotus 1-2-3 built in and can also run dBASE 
II, which would allow me to do some businoss 
strategy work and dBASE II programming, and 
perhaps just catch up on designing a couple 
of reportk. 

The more I think about it, the more I'm 
convinced that computers such as Che HP llO, 
and an IBM version that's sure to be produced 
sooner or later, will replace both the 
desktop computer and the handheld calculator 
for many in the construction industry. It i« 
ideal for thoae individuals who arc only 
using these devices for Lotus and some memo 
writing anyway. The desktops will 
retnain in the bookeeping departments, on 
secretaries* desks and on the desks of those 
individuals who can afford both a desk 
computer and a portable* 



CONSTRUCTIO^ 
COMPUTER 

APPLICATIONS 
NEWSLETTER 

Volume IV, Number (. 



The Thira Law of Portability, according to 
Andrew Fluegelnan, Editor-In-Chief of PC 
World: 

A cowpoter will be pat to oae ia proportion 
to its transportability. 



NEW PRODUCTS 

Project KAugeaent Sjitea 

Hetier Managetnenu Syttema haa incroduced \ 
A2TKMIS-AI, a project management system 
designed specifically for medium-sized 
construction firms. Applications include 
cost control, planning and scheduling, 
tinaesheet and personnel management, and 
financial accounting, all of which are fully 
integrated. Metier provides installation^ 
software support, hardware maintenance, 
documentation, training, and access to 
telephone assistance. Contact: Metier 
Management Systems, 7310 Alton Way^ Suite L, 
Englewood, CO 80112. 



XarnLey Job Cost Sjstm 

^o^ciQ Data Systems and Kevmark Systems are 
teaming up to offer turnkey eyalems to the 
conbtruction industry. The newly-available 
Job Cost System can be used as a stand alone 
module or integrated with the Payroll, 
Accounts Payable, and General Ledger modules. 
Job cost can be used to track specific coats, 
estimates, billings, and receipts by job, job 
phase, or sub-phase. Contact: Robco Data 
Systems Inc., 7790 Mossy Cup, Boise, ID 
83709; (208) 362-3773. 
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VECno Cooatruction ltoii«ca»ciit 

Conitruction Syatemi Software Co,> a 
diviiioD of Wexco Interoatioaal^ bai veleased 
the VKZRO Conitmctioa Kanageaent 4 Project 
Control Syitoi for the Vang 2200 leriei. The 
■yitem will be available fcr the Vang PC 
later thin taonth and tbe maia microcomputer 
market later thii year* The lyitem combine! 
CPM ichecluling and graphici technology to 
provide a multi-year variable calendar^ 
automated duplication of activities and 
connectori^ and on-icreen editing* Time^ 
coat| and resource modules are included* 
The resource module allows discontinuous 
resource scheduling. The user can build and 
title reports and catalog them for further 
use* Contact: Wexco International Corp., 
506 Santa Monica Blvd«^ Santa Monica^ CA 
90401; (213) 45&-186U 



Reaidential Electric Eatimatiag 

The Edge is an estimating program for 
residential electrical viring designed by an 
electrical contractor for Apple computers 
with 48K memory* An IBM PC version is 
planned* The program generates rough-*in and 
trim material costs^ labor costs, travel 
allowances, and material lists* It factors in 
mark*-upB and prepares custom proposals for 
each job* Variable cost comparisons and 
comparisons of actual versus estimated job 
costs are additional features of the program* 
The unit price is $285^ Contact: Cal-Namar^ 
P*0* Box 149, San Luis Obispo^ CA 93406; 
(805) 544-1077. 



innx-based Eatimating System 

Coastech Inc^ has introduced the MICOS 
Construction Cost EatiMating Systeai, a UNIX- 
based system for microcomputers* The system 
includes both hardware and software and ' , 
utilizes the ORR System, a 19,000-item 
construction cost data base available 
through timesharing* MICOS can be integrated 
with accounting, word processing, spreadsheet, 
graphics, design, specifications, investment 
analysis, scheduling, and project management 
softwsre for a complete construction 
management system* The hardware consists of 
either a Plexus ox Altos mulituser system 



vicb a minumum of 512K memory and 40H disk 
sti>rage* Among the programs avaialble on the 
system are Invest, Optimum, Coal, Masterspec^ 
Plantrac, and PCM* Contact: Constech Inc, 
P*0* Box ^10663, DFV Airport^ TX 75261-0663; 
<214) 257-1168* 



Correction 

jJ ^ L Bidware informed us that they sent us 
incorrect information last month and asked ui 
to run a corrected price* The cost for the 
""IBM PC version of their Bid Estimation Systei 
(BESt) is $695, and the A pple He versioiajj 
now ^395, Contact the company at (402) 643- 
3939. 
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PC CORNER 

Hewlett*" Packard has just released a new 9- 
pound portable computer, the HP 110* It 
measures 13 by 10 by 3 inches and has a 
liquid crystal display of 16 lines by 80 
characters* The price is $2,995* One of 
options is on IBM PC interface card and 
software, which should enable the BP 110 to 
communicate with the PC Other features ar< 
a built-in modem, 272K memory, and recharge- 
able 20-hour battery power source* MS-DOS 
2*01, Personal^>ppli<^tions Manager, Lotus 
1^2-3, Memof^aker word processing, and 
terminal and communicationa software are 
included in \ht price* 



TIP OF THE MONTH 

Make Sore Toar Computer Systeai Contract 
Aeally Protecta Ton 

A buyer of computer systems or services 
should not sign the vendor^s atandard 
contract without determining whether it 
includes certain important protections* 

A contract should specify all parties 
involved, what is to be done, who is 
responsible for doing what, a performance 
timetable, the expected level of quality, 
performance criteria, acceptance criteria. 
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Che link bctvcco perforaaace and piymeDt, 
varrintieig ovncrihip rightti and remediei in 
CAiei of noa«*perfonuiace« 

It if « good idea to oake lure th&r. vendor 
limitatioQi on vhere the equipment may be 
uied do not rule out anjr new location to 
vhich your offices way be noved« Also check 
to deteraiae that the vendor bears 
reipoosibility for any damage or loss to 
equipaeat during shippings 



As long as these basic protections ate 
included^ it is neither necessary nor useful 
to negotiate for everything you can get| as 
siany vendors are learning that some customers 
are not worth having if they cut too deeply 
.into profits* Decide vhich it«.ms are 
ab^oluteN critical to you and don't make a 
d^al without them« Most vendors will not 
agree to raeedies b^ond refund of the 
purchase price if the systen fails to operate 
and business ia lost as a reiult» This 
risk can be more easily covered by business 
interruption insurance* 



VOICE MAILBOXING OEVELOPfefTS 

Electronic Mail t Micro Svstegia ^^gHMS). 
of 6 Provitt St», MoncalrkV^ 06855, 
devoted much of^-lts May 1, 1984 issue to 
developittetits in voice mailboxing as the 
^^ave of the future. 

▼oice nailbozing vas invented by Gordon 
Matthevs and has been on the market since 
latt 1980 vhen it vas first offered by VMX of 
Kichardson, Texas* The concept involves 
automated telephone ansvering and message 
notification* A caller can leave a long, 
detailed, or coafidential message which will 
be accessible to the ^oice mailbox recipient 
at any hour and from any puahbutton 
telephone* EMMS reports that voice mail 
costs $7 to $20 per user-month| as compared 
to $40 for an answering service or $100 for a 
group aecretary* 

The earliest voice mail systems required more 
than 1^000 users and cost at least $300»000| 
restricting the potential users to large 
companies. Today ^ Octel Communications 



Corp* of Santa Monica, California o££ers 
Aspen, s system that supports 100 uiers for 

$35,000 and can be expanded to 1,500 users 
for $135,000* 

An important new development ir the ability 
to integrste a voice mail systen vith an 
existing PBX system at a relatively low cost 
of $100 to $250 per user* Previous voice 
mail systems were only operable by registered 
users or by calling the system itself, but 
vhen integrated with a FBX system^ they can 
be accessed by all PBX telephones* 

Povsible uses of voice mail systems include 
interdepartmental communications, 
communications between field employees and 
the home office, or iucreasiag the 
productivity of office staff by sparing them 
from the constant interruptions of the 
telephone* 




IBM USERS 6RCXJP ACTIVITIES 

In 1983, the Construction^Proj^cr v'sT 
organised within COMMOl, a group for users of 
^IBK computers* The Construction Project has 
submitted a set of 70 resolutions to IBM 
calling fov a variety of improvements and 
modifications to their construction'^elated 
products such as CHAS (Construction 
Kaoagement and Accounting System)* IBM has 
been working with COMMON vithin the range of 
authorized responses to user requests* 

The 70 resolutions cover such CHAS features 
as: changt^c to file and record lengths, 
adding holiday routines tor veekend days» 
addinjt categories to payroll and 
subcontractor records^ modifying report 
formats, publication of stste tax tables, 
iifdatLQg of job C06t records when iuvoicefi 
are adjusted, adding the ability to change 
defaults on sIa screens^ ability to select 
time frames on job histories^ elimination of 
the need to have a dedicated file 
reorganization system^ and adding the ability 
to run multiple copies of management reports 
vith a simple command* 
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Th^ folloviug proposed nodlf icationf to CKAS 
have received a poiitive reiponse from IBM 
and are either available or about to be siide 
available on the System 34 and System 36 
con put era; 

^ K vendor analysis reset vitb quanti^--to- 
date and year~to«-date 

- Calculation of state unemployment taxes 
for multiple companies 

- Capacity to track employer-paid FICA for 
more than 1|000 employees 

Data dictionary retrieval 

- &iual opportunity reporta 

Of the remaining propoaala^ only aix have 
been rejected for eonaideration by IBM for a 
variety of reaaons. The bulk of the itema 
are either under atudy or recognised aa valid 
5*9^*iJL "^^^J^^ further development. 

Tor more information on the conatruction user 
requests and IBM^s response, contact Bob 
Bouliban, Sambol Construction Corp., 1033 K 
Maple Ave», Toms River. R7 08753. 



THE MICRO-MA I NFRA^E CONNECTION 

The ability to link an employee' a 
microcomputer to the company mainframe ia not 
aometbing to be taken for granted. 
Fruatrated microcomputer users and their 
employers feel that it ahoold be a aimple 
■Atter for the data proceaaing department to 
figure out, if only they verc competent. 
Bovever^ many people do not realize that the 
neceiaary technology for communication 
linkages and file format adaptora haa not yet 
been auf.Hciently refined. 

Among the approachea nov being uaed are 
terminal emulation packagea and asynchronous 
or bisynchronous terminal controllers. These 
methods are generally viewed as slow and 
avkvardi although aome argue that high speed 
is not a uaual zmuirement of the micro uaer. 
Speed is an issue hovever^ if you're trying 
to use a modem jbo aend information from a 
jobsite micro to an office mainframe located 
a long-distance phone call away. 



Several software packages tor micro-mainframe 
linkagea are being tested and aome poaitivc 
results have been reported. A piece of 
communirntion interface hardware ia alao 
being developed but the results have been 
disappointing to some. CCAN will attempt to 
keep you posted on anything really promiaing^ 



\^COMPUTER USER PROFILES 

I. 1. Crcgoxy Carp.^ Valdorf, Karylaad 

In November 1983 CCAJI interviewed company 
president Ron Gregory about his recent 
decision to purchaae a Cado Cat III« l2ie 
general contracting firm, which vorka 
primarily on Federal projcctai employe 5 
people in the office and about 10 in the 
field and worka on aH average of 8 project a 
annually. Thia monthi ve contacted the 
company to find out how they are progreaaing 
as new users. 

The Cado Cat, a minicomputer, waa purchaaed 
with 2 remote terminals and Cado. software* 
The initial coat vaa $22^000 and the 
termijula vere added for $1^.500. 



Applicationa include payrolli accounta 
payable and receivable, and job costing. In 
addition^ a list of vendors and aubcontractora 
is maintained ao that they can be selectee 
and notified of current bida. Hoat of the 
office employeea have occasion to make uae of 
the computer system during the course of 
their work. 

Tbe job cost program vaa cuatomized to 
company needa^ ao there have been a few buga 
in the system, but nothing serious, according 
to Mr. Gregory. He ia baaically satiafied 
with the system^ though be reports it haa 
been frustrating at timea^ aa he expected. 
It took about 6 montha to train people and 
get the ayatem running amoothly. The time to 
train the staff had to be fit into the 
achedule without diarupting business, 

Ht^ Gregory mtmifm that at thjg point, the 
computer haa not aaved the company anv ti^m 
..^SX-uafinez; Be expect a that for the firat year 
it will coat money and consume a lot of time. 
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However, AUtoviAtioa hai givea them better 
eoDtrol over laforBfttion and provided more 
And better informAtioa Id leii time And with 
more accutacj. 



iBlooat CoaAtractioa Cp«, AtlaatAi Ceorsi* 

KichArd Lord, vice preiident, diicuiied hov 
Blouat Conitruction mAkei uie of An IBM 
System 34, Aa IBM PC, And a Compaq. The 
companj doei highvAy conitruction. paving. 
And lite development. It a stAff include! IS 
office perAonnel And 85 field employees who 
vork on ApprozimAtelj ISO jobs a yoAr. 

The System 34, vhich cost $60,000, including 
re-progTAmming of its CHAS package, vas 
purchased 5 years ago. It is used for all 
Itookkeeping, general ledger, payroll, and 
coat accounting* CHAS has been supplemented 
vith an equipment program to keep track of 
the company's nearly 100 pieces of equipment. 
The business spends more on equipment than on 
materials in this line of work* 

The PC and the Compaq, used only by Mr. Lord 
and a secretary, cost about $3,000 apiece and 
vere purchased in late 1983 and early 1984 
respectively. The PC is uaed for job recap 
because he didn't like the vay it vas handled 
by the S/34. Be uses the Lotue 1-2-3 
spreadsheet program to recap and graph unit 
costs, to forecast costs, and to estimate 
paving jobs. The Compaq vas purchased along 
vith an extra monitor strictly so he could 
take it home and vork 24 hours a day I It may 
be used oo-site in the future. 

Mr. Lord reports that Lotus is '^he best 
thing since alic^d bread*^. Be hac no 
pro tmming background but found it easy to 
uc He now uses LoCus Co keep schedules and 
prices, maVe updates, and track Labor and 
equipment histories. In choosing to buy the 
IBM PC, he first decided he vanted Lotus. 
Then he looked at systems thut could run 
Lotus And selected the PC becuase it could 
interf Ace vith the S/34. 



Th e IBM PC hea not jmt mtnr^d the comp An y may 
time or moncv, something thAt he imAgjnes 
yill tAke evhile. One influence of 
AutomAtion has been that field reporting 



procedures have been chaafed to the required 
format for getting information into the 
system. 

Mr. Lord hss lesrned the hArd vay to hz 
careful vhen changing diska. Be lost some V/, 
data by not observing the proper procedures^ \ 
for removing a disk and placing a different 
one in the disk drive. Be has also been 
amazed at hov much storage space has been 
needed and plans to get a hard disk drive 
in the near future. The purchase of a letter 
quclity printer is alao planned. 



BID-RITE ESTIMATING 



System Requirements: IBM'-PC (or Compatible) 
Language: BASIC 



At the Softcon Softvare shov in Rev Orleans 
last Febru^iry ve learned of several 
construction applications from a Canadian 
firm. Businessvorld Inc. These include 
estimating, job cost, and tool control 
systems for PC and PC Compatibles using 
MS/DOS as veil as the Kaypro and other CP/M«- 
based computers. 

The Bid-<ite Contractor Estimating System 
is a quantity take-off and estimating system 
for general, electrical or mechanical 
<:ontractors« The system includes a high 
speed counting and measuring probe vhich hi 
connects to the computer via an interf aa^fe' 
card that is inserted into one of thfk^^C'a 
expansion slota« The estimator can set the 
scale. 

The probe also serves as s market to indicate 
vhich items have been taken off. V\tb the 
probe or vith the keyboard^) the estimator can 
measure dimensions directly off the plans, 
have them converted to area or volume, then 
automatically multiplied by the unit labor 
and material prices to produce the estimate. 
During take-off. Bid-Rite prints out a log of 
all take-off items. 

Bid-Rite allova users to maintain a price 
book they can set up themselves or they may 
purchase a national or regional price' bonk 
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vith updatt acvice oa diskette* Currently 
avAlleble price booke include the Moore 
PluabioK Book end the HPS Electrics! book 
vith other books on the vsy. Prices may be 
obtained by part code, scrolling or by a 
decision-tree screen search* The system also 
allovs the user to build assenblies and 
define crevs. Crev askeupe nay also be 
searched by scrolling 

Other features of the estimating program 
include job difficulty factors, checklists 
for overhead items, demo data on the 
diskette, automatic recovery after pover 
interruption^ automatic set-up of job-cost 
system and an optional Bid-Analyzer feature* 

The Bid-Analyaer allovs the estimator to list 
competitve quotes and selcf:t vhich quote to 
use or automatically incorporate the lovest 
quote into the final estimate* The cost of 
the Bid-Rite estimating system, including the 
measurement probe, is $2,695* Bid-Analyzer 
is $595* 

/Ott-^ack Job Cost System 

The On-Track Job Cost System can be used as 
a stand-alone or integrated vith other 
accounting functions* Features of the job 
cost system include flexible vork breakdown 
structure, audit trail, and committed 
material values from an outstanding purchase 
order file* The Job Cost system is $1,495. 
For a nominal extra cost, the developer will 
set Up ASCII interfaces to the user*s 
accounting system* 

For more information contact Businessvor Id's 
CS* representative, Mandat Info tech 
Ma rketlnx ^ P*0* Box 2613, Redmond, VA 98073* 



2001 F\Hm:\fiL ACCOUNTING 4 JOB COST 



System Requirements: IBK-FC and Compatibles 
Language: BASIC 



Another systA seen st the Softcon show that 
is starting to be marketed to the construe** 
tion industry is 2001 softvsre by F inaq cial 
Inf ormatio n Sys tems (FZS) of Richardson, 
Teacas* The system will run on floppy or hard 



disk, and features such smenities as built-*in 
tutorial, automatic posting, 40-coLumn screen 
display for essy reading, and use of function 
keys for menu selection* 

The PIS system incorporate! a proprietary 
coprocessor vith of mraory that is av'ded 
to one of the extra expansion slots in the 
computer* This coprocessor allovs 2001 to 
update multiple files quite quickly and 
vork vith larger files. (FIS claims that 
2001 vill calculate a 55 person payroll in 9 
minutes*} 

Payroll features multi-stste capability but 
if an employee vorks two or more states in 
one day, tvo checks must be generated* 
Payroll posts gross psy to job costs* All 
other payroll costs must be put into company 
overhead, Bovever, you can pay an employee 
one amount and chsrge the job st the same or 
different rates* Overtime (tine and a half) 
may be entered, and the defsult rates may be 
overridden manually* The system does not do 
a table look-up for vcge rates based on 
classification or craft* 

Other unique features of 2001 include: 

1) The ability to pull materisl out of 
inventory and charge it to a job (for service 
and maintenance contrsct ors) ; 

2) Tracking of efrningi billed vs. received, 
including amount to be billed bssed on 
percentage of completion; 

3) Ability to transfer data into 2001*s 
proprietary data base management system, 
vhich can then be use to create custom 
reports* such as productivity reports using 
job cost information* 

Note, job cost tracks labor hours and 
dollars, equipment hours and dollars, and 
material quantity and dollars, Subcortracca 
are not handled separately but must be 
treated as a labor item. FIS says that a 
future revision to job coat vill treat 
subcontracts separately. 

The rOOl system should be suitable for small 
contractors not requiring features normally 
found in sophisticated payroll or job cost 
systems. 
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The coat of the b«iic lyitem, which includea 
*ccojntt payable, accounta receivable, 
invoicing, general ledger, and payroll, the 
coproceaaor and 90-daya toll-free aupport ii 
$3,795. The job coat ayaten la an additionAl 
$595, Inatallation and training ii done 
through the tutoriala provided with the 
■yatem. For more information contact PIS, 
411 Induatrial Drive. Suite 107, Richardaon. 
W; <800) 527-4681. 



7JPf^i§l^9^W^ ESTIMATING FOR 
-niUM AND URGE SIZED CONTRACTORS 



Syacem Kequircmeata: 
LangUAge: 



VAMG 2200, IBM-36 
BASIC 



Compoter-Aided Conatruction Take-off & 
Bctimating Sjttem (CACTXS) vaa firat 
developed in 1976 for the WANG 2200 aeriea of 
■ inicomputera. It has aince evolved into a 
very aophiaticated program offering auch 
featurea aa queation/anawer estimating, 
complex aaaembliea, conatruction of creva and 
multiple-user ainultaneoua take-off. It will 
«lao be available thia fall on the IBM 36. 

The CACTES_dj .taj)a a e .i a , a e t_up by^the ue^r 
into Coat It em a and Phaaes. C^t iteia' 
contain reaource'dat*' to' calculate and price 
an item while Pbaaea are groupa of coat 
itema, much like work packagea or aasemblies 
in other estimating systems. In addition, 
the user can add questions for the estimator 
to answer during take-off, «lloving the 
estimator to select appropriate options or be 
rcninded of other conaiderationa. 

Typically, the data base is set up to 
correspond to a numbering scheme auch as 
AIA/CSL In addition to the item-phaae- 
diviaion coding ayatem, group codes can bi 
added to each takeoff item to correapond to 
«n outaide numbering acheme aa required by 
the owner. 

Each coat item haa a unit of meaaure. a 54- 
character deacription, a unit price for 
labor, material, equipment and subcontract, 
and a set of factors. The factora include'. 
Kcaaureaeot converaion factor. 2 formula 



factora for eatabliahing rrlationahipa 
between dlmenaion and final quantity, a paaa- 
through foraula for calculation, that may 
affect other itema, auch as a void factor 
and a miacellaneoua factor. Theae formula 
factors can be totally defined by the user 
without programming knowledge. The factor 
capability can alao be used for table look- 
upa and for compariaon statementa to 
determine calculationa that will be made 
depending on certain valuea, auch aa 
additional requirementa that might be needed 
aa depth of excavation increaaea. 

CACTES allow a the uaer to ator^e the quotes 
for material and sub prices, as well as a 
flag if the price is subject to escalation. 
The labor composition of cost, items can be 
built and stored in the computer, and 
productivity factors calculated or entered 
nanually. Equipment expendable items can be 
assigned to each piece of equipment to help 
compute fuel requirements and repair cost* 
for the equipment spread on each project. 

The Take-Of f ^ 

The estimator may take off individual itema 
or phases by specifying the cost code or 
phase number and inputting the quantity or 
dimension requested by the computer. If the 
cost code is not known and the Oteer does not 
want to^look it up in a book, the user may 
open up a window on the screen and locate the 
item by specifications. The user can then 
scroll through the various choices until the 
specific item is found. 

In addition to the take-off data, the 
estimator may enter notes relating to the 
item taken off. Such notes might be 
reminders to modify a crew configuration or 
to look up cf tain data or other iteme to be 
ken off on another drawing. As many lines 
of notes as needed may be entered and can be 
recalled at will. 

Other features of the take-off process 
include: 

- the ability to override default values in 
the file, change how a calculation is made 
for subsequent or previous take-offs, and 
change or modify quantities before they 
arc calculated 



ERIC 



114 



August, 1984 



A calculator sode for entering a value ai 
a result of an on-tbe-i{K>t calculation 
frOQ the keyboard and a detaii^ed log of 
All entries. Additionally, uub-assembliei 
can be built and reused during the 
take*-off process. 

The effect of all these features is to give 
the estimator the same degree of flexibility 
that he/she vould have vith pencil and paper. 
It «ven flags items vith modified values or 
specifications, 

Keporta 

CACTES offers a vide variety of reports, 
including estimate summr**ies, a labor 
craft/class report (detailing specific 
manhours and cost for each cost item by craft 
and diss of labor), equipment summary, unit 
price lists^ and unit price developments,] 
Using a report generator facility, the ts^r 
can customize his ovn reports. There an 
also six levels of sorting and seven levei 
of subtotals available. The user may apply 
division-level or job section-* level factors 
to any of the five resource categories by a 
percentge or by dollars per hour. The 
flexibility helps produce different reports 
for different sections of the projects or for 
alternate bids. 




The CACIES software ranges from $10,000 to 
$32,000, For more information contact J^^ Fj ^ 
Paynttr & AMQcja^gf, Inc., 6508 Vestfield 
Boulevard, Indianapolis, IN 46220; (317) 257- 
7561. 



UPCOMING EVENTS 

CEPA 19S4 Fall Conference on computer aided 
<}esign and drafting and other computer 
applications in construction vill be held 
October 15*17 in Charlotte, NC Sponsored 
by: Society for Computer Applications in 
Engineering, Planning, and Architecture, 
Inc., 358 Hungerford Dr,, Rockville, MD 
20850; (301) 762-^070. 



Software for Project Kanageaeot and 
Est:.mating vill be held in Los Angeles on 
September 20-21 and Washington* DC on October 
11-12, 1984» This seminar provides an ia- 
depth examination of vbat a computer can do 
to meet a contractor's project management and 
estimating needs. Features of popular 
software packages vill be reviewed. 
Sponsored by: CIP Information Services. 
1105-F Spriug St„ Silver baring, MD 20910; 
(301) 589-7933. 



CACTES is a serious product to consider for 
the medium and large-*size contractor with a 
full time estimating staff. General and 
heavy contractors should be especially 
pleased with the system's ability to set up 
crews and estimate equipmeni: costs, CACTES 
offers multiple-user capability with built-*in 
security and access provision. 

In addition to building its ovn database, the 
Richardson data base may be purchased. Other 
data bases created by current CACTES users 
will be available in the future. Interfaces 
are available to carry estimate costs over to 
budget items in the user's job cost system. 
Other programs available include a Bid 
Solicitation system* Bid Day system, job 
costf and financial accounting software^ 



Also offered by CIP Information Services is 
Compotcrs in Conatruccioni in Atlanta, 
October 25-26, This comprehensive seminar is 
designed to assist contractors in the 
selection and utilization of computer systems 
.^nd software* The course reviews the 
equipment and programs available to 
computerise accounting, estimating, job 
costing, equipment control, materials ^ 
inventory, scheduling, and word processing. 
It is offered periodically in various 
locations throughout the D,S, 
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Hundreds of computer programs 
are now available to improve 
the efficiency and bottom line 
of construction businesses. 

Here's the only source you need to review them all 
- . . and decide which ones are right for you! 

CONSTRUCTION COMPUTER APPLICATIONS DIRECTORY 




I o 
s 

o 
e 

3 



CD 
»-« 

9 
. CO 
M 

■.^ SO 
. 00 



the 
as 
dc- 
>ys 
ive 
/or 
nt. 

g" 
Dr. 
he 
he 
•es 
n- 
n- 
as 
to 
lie 



Almost all of the tedious paperwork 
requirements of the construction industry 
can now be handled quickly and accur- 
ately by highly^specialized computer 
. programs. 

This includes specific construction 
functions such as estimating, scheduling, 
^sun/eying and integrated job costing. 
- The programs are available and the 
' bugs have been worked out. Yet many 
construction professionals hesitate to 
make use of them simply because they 
have never learned how to use comput- 
ers. 

The Construction Computer Applica- 
tions Directory was developed expressly 
for the construction professional who 
wants to tap the countless benefits of 
modem construction software without 
actually getting bogged down in comput- 
er technicalities. 



It provides a comprehensive, system- 
atic overview of the hundreds of Qj^pu- 
ter programs that savvy conSiiruction 
professionals are now using to improve 
efficiency and increase profits. Non- 
technical and fully indexed and cross- 
referenced, the Directory helps you 
locate the proper software to handle your 
needs. 

The table of contents at right shows 
how thoroughly we planned the Directory 
in order to help you locale, select and 
use the kind of computer programs that 
will help you gain much greater control 
over every job. 

Check the postpaid certificate below to 
see the terms of our no-risk tral ex- 
amination policy ... and then return i; 
today to receive your copy of the only 
book that's been specifically designed to 
lelp you improve your business through 
state-of-the-art computer technology. 



Today's Only Popularly-Priced Directory of 
Construction Computer Software! 

Try It Without Risk In Your Own Office for 15 Days! 



I. 
II. 
III. 



CONSTRUCTION COMPUTER 
APPUCATIONS DIRECTORY; 

• Ttbte of Contents . * 

Introduction 

How to use this Directory 
Index by Applications 
A. Financial Acoounting, indudaa:^'!' 
1. PsyroU 

^ Job Co3t Aooounting 
Ganaral L»dg#r 
AoDounts Payable 
Accounts Kicai\'sh<9 
Invantory 
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6. 
7. 
8. 



Pufchosa Ordof Control .t^!*?,^^; 
Equipment Costing 
B. Scheduling & Project Management 
t CPM 4 PERT ScheduSng 
Z Contract Management & AdmiNa- 
tration 

Estimating and Joo Acquisition 
Sunreying & Engln««^ 
Graphics 

Data Management 

G. Word Proo^uing 

H. Electronic Spread Sheets* FInmdai 
Analysis and Modeling 

IV. Index by Computer Cperaiing 
System 

V. Index by Type of Contractor 

VI. Detailed Listings by Vendora 
VtL Gloasary 

VIIL Publications and infonmation Resourtee 



C. 
D. 
E. 
F. 



ds 
he 
rd 

0- 

ny 

th 

ul - 

ic- 

o- 

i- 

ot 

U- 

y- 
>y 

a- 
il* 
le 
3) 



• • * 9 

Trial Examination Certificate 
CONSTRUCTION COMPUTER APPLICATIONS DIRECTORY 

Detach and Return Today 




/Name 

Company 
Address _ 
City 



ERLC 



□ VES/ Please send me the All-New Construction Compute Applications Directory to examine in the 
privacy of my own ortice tor 15 days. If I am not completely 'iatisfied, I wi'l return the Directrry to you 
for a ful! refund at the end of that time and tha« will be the end of it. $45. 

□ Send me the Construction Software Evaluator that enables me to appraise the merits of ail 
construction computer programs on an "apples-to-apples" basis. $12.50. 



y 



Title 



State 



ZIP 



BEST COPY AVAIIABU: 



METHOD OF PAYMEhfT 



TOTAL ORDER S 

□ Check imciosed 

□ Charge my □ VISA 
Card hio. 

Exp. Dale 

Signaturt . 



□ MastefCard 



□ Bt« ma for tha lotal order amount above plus $S for 

shipping and hacKfting. Order will be shipped ^ 
payment 
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PRACTICALC^'^ PROGRAMS 

Tha PRACTICALC'M software Is a series of 
computer-aided estimating and cost control 
proflrams, designed to flex and mold to the 
personal pattern of an esllmalor. The soft- 
ware accelerates the manual esllmating 
technique, cutting the Information gathering 
"grunt work" time to a fraction of that re- 
quired In the totally manual method. The soft- 
ware, while controlled by ihe esllmalor, Is 
designed tu reduce the chance of error 
resulting from omission or mathematical 
miscalculation. 

The PRACTICALC^" programs are not 
"systems" In Ihemselves. but rather stand- 
alone software packages, designed to enable 
an eslimaior tc develop definitive estimates 
efficiently and accurately. This software has 
been designed to operato on IBM P/C Apple 
(H. II plus & lie). Kaypro, and Epson QX-10. 

BID ANALYSIS & SUMMARY 

' The Automatic Bid Revision Program enables 
a contractor lo effortlessly cope wl'n the er- 
ror prone and ulcer produclrig process of 
final bid revisions. Automatic Bid Revision 
W!ll calculatti base bid amounts accurately 
and Instantly and process a summary. As 
modifications are required, the program 
software will accommodate changes and 
will recalculate combinan'on bids u^. to three 
variables. You can handle your ''cut ses- 
sion" with t'."^, speed and accuracy right 
up to the la^t minute. Automatic Bid p<jvl- 
Bion requires minimal training anrj 
generates high dollar returns. 

HOME BUILDERS ESTIMATING 
PROGRAM 



This program is JbC'oned to take off and price 
material and l^bor costs for % complete pro- 
duction or custom home. The program will 
develop an estimate for site preparation, con- 
crete, rough and finish carpei;]ry, mlllwork, 
drywall. insulation, siding, roofing, electrical, 
mechanlrai, and miscellaneous costs. 
Material and labor costs are summarized 
simply In a fraction of the time required for 
manual method. 



CONCRETE ESTIMATING 
PROGRAM 

The Concrete Estimating Program is design- 
ed to aid concrete estimators (sub or general 
contractors) In the preparation of their com- 
petitive bids. The software focuses on aiding 
the estimator in take-off and pricing.., not do- 
ing It for him with shortcuts and average 
prices. The program will not override your 
personal perogatlves. The cl^isses of work in- 
clude quantity of concrete. formworK, pans, 
finishing, rubbing and patching, grading, cur* 
Ing and accesaorles. The program I3 intend- 
ed to be used for cast In place concrete foriall 
commercial building structures, from the 
smallest corner grocery store through hl-rlse 
apartments and condos. office buildings, 
banks, warehouses, etc. 

MASONRY ESTIMATING ' 
PROGRAM 

The Masonry Estimating Program Is geared 
the needs of the general contractor, residen- 
tial contractor and masonry subcontiactor. It 
Is capable of take-off and pricing on just 
about any kind of masonry work. The program 
handles all typos of modular clay brick and 
concrete block, along with the mortar re- 
quired for each kind. It is also used for 
estimating all other masonry Items, such as 
parging, reinforcement, block and cavity fill 
and wall ties. 

RESIDENTIAL CARPENTRY 
EfTlMATING PROGRAM 

This program is dasigned to take off and price 
rough carpentry, finish carpenlry, miiiwork, 
drywall. Insulation, siding and roofing for pro- 
durjtion and custom residential construction. 
All material and tabor costs are extended and 
summarized simply In a fraction of the time 
required In th e manual method. 

JOB COST CONTROL 

PROGRAM 

This cost control program Is for general and 
soeclalty contractors, ft Is based on the 
system generally used by contractors found 



In Walker'a Practical Accounting and Coat 
Keeping for Contractors. 

Information from the dally time sheets 
{hours worked by each employee, Items of 
work and dally production) is entered in the 
computer: The estimated quantities and labor 
are entered and weekly labor cost reports are 
generated, comparing actual production and 
unit costs with estimated unit costs. A com 
pletlon cost Is projected for each activity. 
Material, equipment and subcontractor costs 
are input and a monthly job cost analysis Is 
prepared. 

All of this Information is vital to the contrac- 
tor In controlling his job. and means the dif- 
ference between success or failure on a job 
PRACTICALC ~ HARDWARE SPECIFICA- 
TIONS Minimum 64K computer capacity (12CK ' 
for IBM-PC) 80 column screen, dual disk 
drives. 80 column dot matrix printer. 

GENERAL FEATURES 

1. Low cost purchase price per program 

2. Each program has a single p ^ose 

3. The software is developed / estimators 
A, Operation requires no computer expertise 



5. Each program was tested by contractors 

6. The estimator controls all judgement deci- 
sions 

7. The organization of take-off Is dictated by 
the estimator 

8. No chance ot extension or computational 
error 

9. The program provides a pricing check list 

10. Output Is a neatly printed end product 

11. No time Is spent "number crunching'' 

12. With this software estimators will be freed 
lor other professional duties. 

The PR^CTICALC^M programs are design- 
ed for simplicity, ease of use. accuracy and 
low user cost. They will save you con- 
siderable time, avoid error and allow you to 
make* maximum use of your computer. 

The programs are supported by complete 
documentation to facilitate training and im- 
plemenlatlon. The PRACTICALC^^ programs 
will run on a wide variety of microcomputers. 
Continuing support Is provided through 
telephone service. If you wish. Frank R 
V MkerwII) provide assistance In determining 
^nlch computers ^ re best suited for your lob 
application. 



Far specific avallabHIty and compa.lblllty of Waiker>. Practfcalc 
Provirams for your computer, contawt the Frank R. Walker Company. 

PRICES subjecTto CHANGE winwiTrl^^TTcT 

Order PRACTICALC™ Sofiwaro Today 

FRANK R. WALKER COMPANV'5030 N. Ha.-lem Avenue'Chicagn. IL :0656'13ia 86?-70?0 
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